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FOREWORD

The proposed harbor-of-refuge projects at Lutsen and Beaver Bay

are described in House Document 446-78-2 and were authorized under

the provision of the 1945 River and Harbor Act. This environmental

impact statement has been prepared in accordance with the require-
ments, of the National Environmental Policy Act of 1969 (NEPA) and,
therefore, attempts to identify the environmental, economic, and
social impacts associated with the project.

The authorized harbor-of-refuge sites at both Lutsen and Beaver Bay are
no longer available due to extensive private developments. Accordingly,
alternate locations which would fulfill the purpose of the authorized
projects were selected. The relocation of the harbor sites is considered
to be within the discretionary authority of the Chief of Engineers. The
proposed alternate site of the Lutsen harbor-of-refuge is located at Schroeder,
Minnesota. The proposed alternate site for the Beaver Bay harbor-of-refuge
is located at Silver Bay, Minnesota.

The draft environmental impact statement for the proposed projects was

furnished to the public in December 1974. The draft identified the various
alternatives to the proposed action. At the time the proposed alternate
site for the Lutsen harbor-of-refuge was located 2.6 miles northeast of

the authorized site. Further engineering studies indicated that the site
was infeasible due to engineering and economic factors. Therefore, the
alternate site at Schroeder was selected.

The draft environmental statement was presented to the public in
an effort to obtain their comments on the proposed project and the
various alternatives. This final environmental impact statement
includes all the comments received to date. Some of the comments
have led to modification of the proposed plan. The proposed dis-
posal plan in the draft EIS was dump dredge material in designated
dump zones outside of the harbor areas in a deep area of Lake
Superior. Current plans include the utilization of excavated rock
material from the Silver Bay harbor site for shore protection pur-
poses and utilization of excavated material from Schroeder as land
fill in the adjacent shore area. Excess and unsuitable material
dredged from the two harbor areas would be deposited in proposed
on-land disposal sites described in this document. All disposal
plans will continue to be closely coordinated with appropriate
Federal and State agencies.

Current plans now also include some recreation resource development
at both harbor sites (see section 1 of this report) in accordance with
current Federal laws and 2orps of Engineer policies. However, since
no recreation studies have been previously authorized or conducted
at these proposed projects, the proposed recreation development
will be presented to the Chief of Engineers and Congress in a Post
Authorization Change Letter. If the recreation proposals are
accepted, they will be represented and refined in future planning
documents. See paragraphs 4.74, 4.75, 4.76, and 4.87 for additional
discussion of the specific impacts of recreational development.



The public should be aware that the present plan is not absolute but

is still subject to change due to further study results and the con-

sensus of public opinion. This statement will be filed with the
United States Environmental Protection Agency and noted as availability
for review in the Federal Register. When the notice of availability
appears, a final JO-day review period will commence.

Phase II studies which entail the design and engineering studies

needed to implement the planned concepts are nearly completed and
are scheduled to be submitted to higher Corps offices for approval
in February 1978. Preparation of plans and specifications has been

initiated but is subject to change until the review period for the

document is over and it has been approved.

Coordination with all known interests is a continuing process and

attempts to continue this coordination are being made (see section 9
for more detailed information).

Single copies of this report are available at the Corps of Engineers

St. Paul District Office, 1135 U.S. Post Office and Custom House, St.
Paul, Minnesota 55101.
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SUMMARY ENVIRONMENTAL STATEMENT
HARBORS-OF-REFUGE

LUTSEN AND BEAVER BAY, MINESOTA
LAKE SUPELIOR

( ) Draft (X) Final Environmental Statement

1. Name of Action: (X) Administrative C ) Legislative

2. Description of A tion: The proposed action is the construction

of harbors-of-refuge at Lutsen and Beaver Bay, Minnesota, and their

opezation and maintenance.

3. a. Environmental Impacts: The proposed harbors would help provide

a continuous system of harbors-of-refuge for small craft along the

north shore of Lake Superior at intervals of 30 to 40 miles. These

harbors are defined as harbors developed primarily to afford shelter

preservation of vessel and safety of crew. The harbors would also

provide some mooring sites and vessel service facilities for local

boat-owners.

b. Adverse Environmental Effects: Structures necessary at the
Lutsen site (Schroeder) would cover 3 acres of existing lake bottom
and about a tenth of an acre of land area, and approximately 2,890
cubic yards of material would have to be dredged from the harbor
basin encompassing an area of approximately 1.5 acres. At the
Beaver Bay (Silver Bay) site the necessary structures would cover
0.5 acres of existing lake bottom and 0.05 acre of land area.
Initial dredging would remove approximately 13,637 cubic yards of
material from the harbor basin encompassing approximately 2 acres.
In addition, an indeterminate amount of lake bottom and land .area
would be utilized for project induced secondary developments and,
if approved, recreational facilities consisting of a boat access,
a restroom, and picnic and parking facilities for both proposed
harbors. The construction of the breakwaters would have an adverse
impact on the aesthetic values through the introduction of straight
line features into natural coves. Dredging would cause turbidity
in the immediate vicinity of the dredge. Benthic dwelling organisms
would be removed and disrupted during the dredging operation. Following
construction little or no maintenance dredging of the project is anti-
cipated. Proposed disposal plans currently include utilization of
excavated rock material from the Silver Bay site for shore protection
purposes and utilization of excavated material from the Schroeder
site as land fill in the adjacent shore area. Excess and unsuitable
material dredged from the two harbor areas would be deposited in the
proposed on-land disposal sites. However, final disposal methods
will be fully coordinated with State and Federal agencies in accordance
with applicable Federal laws. Natural resources, such as fuels
and construction materials, would be expended during construction, break-

water repair and disposal operations.

iii



4. Alternatives:

a. No action

b. Alternate sites

c. Disposal alternatives

5. a. Comments requested: See page 56 for a list of those furnished

a copy of the draft Environmental Statement.

b. Comments received: See page 56 :or a list of those who
furnished comments on the draft statement.

6. a. Draft Statement to CEQ: 17 January 1975

b. Final Statement to CEQ:

iv nowJ
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FINAL

ENVIRONMENTAL IMPACT STATEMENT

HARBORS-OF-REFUGE

LUTSEN AND BEAVER BAY, MINNESOTA

LAKE SUPERIOR

1. PROJECT DESCRIPTION

PROJECT PURPOSE

1.01 The proposed harbors are authorized to serve one basic function,
that of harbors-of-refuge for light draft recreational and commercial

fishing vessels. The need set forth in the 1945 pre-authorization

study was for a continuous system of harbors-of-refuge for small
craft along the Great Lakes shore at intervals of 30 to 40 miles.
The average small craft was assumed to have a safe cruising distance
of 30 miles, which was the determining factor in the spacing of harbors-
of-refuge. Sites were then selected, which, when considered with

existing adequate harbors, would provide the desired system. Harbor
construction at Lutsen and Beaver Bay was recommended in view of
their locations in relationship to this proposed system of harbors
on the entire American portion of the Lake Superior shoreline. The
nearest federally improved harbors to the Lutsen and Beaver Bay

authorized sites are at Two Harbors and Grand Marais. Two Harbors
is 27 miles southwest of Beaver Bay and 69 miles southwest of Lutsen,
while Grand Marais is 56 miles northeast of Beaver Bay and 19 miles

northeast of Lutsen. Boats using Beaver Bay Harbor would primarily
come from the Minnesota and Wisconsin shores of Lake Superior plus

transient traffic around the remainder of the lake.

1.02 Harbors-of-refuge for light draft vessels are defined as harbors

developed primarily to afford shelter to vessels caught in unexpected
storms and forced to seek refuge for preservation of vessel and safety
of crew. Small craft, caught in a sudden storm, or not receiving or
heeding ample storm warning, would safely reach the harbors only from
a short distance on the lake, however. The spacing of the harbors
renders them more adequate as safe berthing places. Provision of
harbors-of-refuge is considered to be distinct from development of
new or existing harbors principally intended to be the home ports of

recreational craft or as bases used by commercial fishermen. It is
also distinct from provision of facilities solely for mooring,

wintering, repairing, fueling and provisioning of small boats.

PROJECT LOCATION

1.03 Both Lutsen and Beaver Bay are located on the north shore of Lake



Superior. Lutsen is Icoated in Cook County, Minnesota, approximately

90 miles northeast of Duluth. Beaver Bav is in Lake County, Minnesota,
about 53 miles northeast of Duluth. Lutsen lies at latitude 47039.1'N
and longitude 900 40.5'W; Beaver Bay lies at latitude 47015.5'N and longi-
tude 91 18.3'W. (See exhibit 1, page A-I.)

1.04 The authorized sites at both Lutsen and Beaver Bay are no longer
available as harbors-of-refuge due to extensive private developments.
Accordingly, alternate locations have been chosen. The relocation of the
harbor sites is considered to be within the discretionary authority of the
Chief of Engineers.

1.06 The proposed alternate site for Beaver Bay is located at Silver
Bay approximately 1 mile northeast of Beaver Bay. (See exhibit 3, page A-3.)

PROJECT AUTHORIZATION

1.07 The proposed harbor-of-refuge projects at Lutsen and Beaver Bay
are described in House Document 446-78-2 and were authorized under the
provision of the 1945 River and Harbor Act. The authorized project
it Lutsen provides for two converging breakwaters, the easterly break-
water 240 feet long and the westerly 425 feet long; a flared entrance
channel 12 feet deep with a minimum width of 60 feet; an east inner
channel, 100 feet wide, 8 feet deep, and 215 feet long; and a west inner
channel, 50 feet wide, 6 feet deep and 255 feet long. The authorized
Beaver Bay project provides for construction of 550 feet of rubble-
mound breakwater and dreaging of a harbor basin, 12 feet deep and
approximately 2.2 acres in size.

1.08 Under project authorization for the harbors-of-refuge at both
Lutsen and Beaver Bay local interests are required to:

a. Make a cash contribution toward the first cost of the pro-
tective structure and dredging. This cash contribution is fixed at
$66,785 for Lutsen and $38,875 for Beaver Bay;

b. Provide and maintain, without cost to the United States and
in accordance with plans approved by the Chief of Engineers, a suitable
and adequate public wharf for the accommodation of transient vessels;

c. Establish a competent and properly constituted public body
which is empowered to regulate the use, growth, and free development of
all harbor facilities on a nonprofit basis and in the best interest of

the public;

d. Hold and save the United States free from damages due to the
construction and maintenance of the works, except for damages due to
the fault or negligence of the government or its contractors.

e. Provide without cost to the United States all lands, easements, and
rights-of-way necessary for the construction of the projects, including suit-
able dredge material disposal areas when and as required.

2



PROPOSED PROJECT PLAN - LUTSEN (SCHROEDER)

1.09 The alternate site for the authorized Lutsen harbor is located

about one-quarter mile east of the Cross River in the town of Schroeder

and about 11 miles southwest of the authorized site. The alternate site

would utilize a bay about 650 feet wide and 200 feet deep. Breakvaters

and some rock excavation would be required. Ample area for parking and

service facilities is available. The plan considered most feasible to

accomplish the authorized function includes two breakwaters, an excavat,.!

harbor basin, and provision of navigation aids.

1.10 The breakwaters would be of rubblemound construction, except that
steel sheet-piling cells, filled with granular fill aiid capded wiLL ,rOut u

rock would be placed at each side of the harbor entry. The alignment
of the breakwaters would be situated to place the main breakwater
somewhat parallel to the shore and at the edge of a shelf which terrm-

inates in a drop-off to deeper water. The two breakwaters would tie
into shore, one on each side of the bay. The east breakwater would
extend into the lake in a south-easterly direction approximately 33k)
feet. The breakwater would then bend in a more southerly direction

and continue for a length of another 220 feet. The west breakwater

would extend in an easterly direction for a length of approximatel,
720 feet and then would turn in a northerly direction and continue

for another 140 feet. The width of the entrance has been set at 130
feet clear. The west rubblemound breakwater would have a crest width

of 27.0 feet for its entire length. The east breakwater would have

a crest width varying from 20.0 feet at station 0+50 to 27.0 feet at

station 3+52. The remainder of the east breakwater would have a
27.0-foot wide crest. Both breakwaters would have 1 vertical on

2 horizontal side slopes and both breakwaters would have for their
entire lengths an elevation of +9.0 feet above low water datum Q.,

TGIAD 1955. Rubblemound breakwaters were chosen because tiley are
:nost: cost effective in water depths up to about 18 or 19 feet. Tk
average depth along the proposed alignments is about 16 to 18 feet.
Steel sheet-piling cells are contemplated at the entrance because

,f lower construction costs and because of the safer entry the

vertical walls would provide at the harbor entrance channel.

.11 l';,e harbor basin would have a total area of about 5.25 acres.
Harbor excavation would be to a depth of 8 feet where lake bottom

materidl can be removed without blasting and to depths of 4 or 5 feet

in the area closer to shore where ledge rock would not be excavated.
Approximately 2.66 acres could be used for berthing or mooring in water

8 feet or deeper. This area would include the harbor entrance, the
harbor turning area and the major maneuvering and permanent berthing
-rea. Approximately 2.59 acres are available for mooring and berthing

in water less than 8 feet deep. (See proposed project, exhibit 4,
page A-4). The harbor is debigned to a capacity equaling that of

the project document; therefore, the new plans do not conflict with the

authorized project.
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PROPOSED PROJECT PLAN-BEAVER BAY (SILVER BAY)

1.12 The alternate site for the authorized Beaver Bay harbor is located

at Silver Bay, approximately 1 mile northeast of the authorized site.

The proposed harbor site would be on the westerly side of Reserve Minin.'s

west breakwater at Silver Bay. The plan considered most feasihle to

accomplish the authorized function includes two breakwaters of steel sheet

piling cell and rubblemound construction, an excavated harbor hasin and the

provision of navigation aids.

1.13 The alignment of the proposed breakwaters generally follows the 22-
foot bottom contours. The easterly breakwater would be tied into Reserve
Mining Company's west breakwater with an appropriate 100-foot rubblemound

connection and extend with three cells in a westerly direction of about
100 feet. The westerly breakwater would tie into a promontory at the west
side of the harbor with a 90-foot rubblemound connection and extend north-

easterly with 11 cells approximately 400 feet. The harbor entrance between
the two breakwaters would be 130 feet wide.

1.14 The major portion of the breakwater would be built using steel sheet
pile cells filled with granular fill and capped with grouted rock. The top

of the entire breakwater lengths would have a +10.0 feet above low water

datum elevation. The steel cells would have a diameter of 35.65 feet using

PSA-23 steel sheet pile. The rubblemound sections would have a 26-foot

crest with side sloped 1 vertical on 1.5 horizontal. It is recognized that

steel sheet piling would be less aesthetic to most people than rubblemound

and that it would provide a substrate of lower quality for aquatic life.

However, a steel cell breakwater design was chosen because it would more

effectively and economically meet the requirements and site conditions for

this harbor than would any other type of breakwate . A steel cell break-

water would eliminate the possibility of wave transmission, a critical

factor in this harbor because the mooring area is located immediately behind

the breakwater.

1.15 The harbor basin would have a total area of about 6 acres; approximately

2 acres could be used for berthing in 8-foot or deeper water and that part

of the harbor basin with depths less than 8 feet could provide a berthing
of about 0.6 acre for small craft with drafts less than 8 feet. The landward

0.4 acre of the entrance and turning basin would permit mooring in 8-foot

depths when waves are not coming through the entry. (See exhibit 5, page

A-5.) The harbor is designed for a capacity equaling that of the authorized

project; therefore, the new plans do not conflict with the project document.

1.16 The breakwaters at both harbors would be placed to resist wave

action and to provide safe entry for approach from the most protected

direction. Although the proposed harbor basin for the Lutsen project

deviates significantly from the entrance and inner channels author-

ized in the project document, the proposed harbor basin at Silver Bay

is comparable to that authorized in the project document except for

one basic difference. The harbor depth used in the project document

is 12 feet, while the depth proposed for the alternate location is 8

4



feet. Likewise, the harbor basin at Silver Bay will be excavated to
a depth varying from that authorized in the project document. An
8-foot depth has been used for many of the existing small-boat
harbors on Lake Superior within this District and has been found

satisfactory.

1.17 Harbor excavation at both Schroeder and Silver Bay is proposed

to provide a harbor and mooring area with a minimum 8.0 foot water

depth wherever possible. At Schroeder preliminary probings and

observations of the geology of the area indicate that 2.0 feet to
2.5 feet of loose rock overburden exists over the solid rock. It
is proposed to remove as much of the loose overburden as possible with-

out necessitating solid rock removal. This would result in greater

water depths than currently exist, but the 8.0-foot depth below LWD

(600.0 IGLD 1955) would not be attained over the entire harbor

excavation area. (See exhibit 4 for area to be excavated). The
shoreline slope would be 1 vertical on 3 horizontal. At Silver Bay
it was determined to excavate ouly a portion of the harbor to an 8-

foot depth. This excavation involves removing solid rock which is
very costly and difficult. A variable water depth will be created in
the area where only the loose overburden will be removed. Minimum
water depth in this area will be approximately 3 to 4 feet. (The
areas of variable harbor depth, rock excavation and 8-foot harbor
depth are outlined in exhibit 5). The shoreline will have a slope
of 1 vertical on 3 horizontal. Detailed breakwater designs and further
consideration of harbor depth will be analyzed as part of the final
design plans. Submission date for Phase II GDM is shofn on Daae 9.

1.18 Shore protection in the form of riprap and rubble rock is
proposed for the harbor at Silver Bay to protect the shoreline from
possible erosion resulting from wakes or waves inside the harbor
area and to attenuate waves reaching the shoreline through the
harbor opening.

ANCILLARY FACILITIES

1.19 The authorizing document provides for the following features:
a safe entrance; a protected anchorage; mooring area or bulkheads ade-
quate for accommodation of transient boats; and a channel along the
frontage reserved for local boats of sufficient width to permit maneuver-
ing in and out of stalls or slips. As authorized in the document,
local interests are responsible for providing the public wharf or bulk-
head, furnishing any areas required on shore for dredge material and
furnishing the lands, rights-of-way and easements necessary for the
proposed work. Most of the land to be acquired for the harbor-of-refuge
at Shroeder is presently owned by 3 or 4 private interests. Reserve
Mining owns the desired lands at Silver Bay. However, Reserve Mining
has indicated a willingness to negotiate with the city of Silver Bay
for public acquisition of the land. Parking and serviciaig areas are also
usually provided by local interests. House Document No. 446 indicates
a need for additional mooring, servicing and berthing facilities on the

Great Lakes. Both proposed harbors are being designed for the
eventual construction of minimal berthing facilities.

5



1.20 A boat access, a restroom, picnic and parking facilities, access

road pavings, and additions to the wharf required by the project 
are being

proposed for the proposed harbors-of-refuge at Schroeder and Silver

Bay. Current Federal laws and Corps of Engineers policies provide
authority and guidance for recreation development at water resource

projects (see exhibit 16). The sponsoring cities of Silver Bay and

Schroeder have expressed their willingness to participate in the

proposed recreation developments as required. (See exhibit 17 for

letters of intent from the cities of Silver Bay and Schroeder.) A

recreation resources analysis has been completed for the Schroeder

and Silver Bay sites; however, construction of the proposed recreational

facilities is not currently authorized. Upon submittal of this

document, the proposed recreation development at the subject harbor

areas will be presented to the Chief of Engineers in a Post Authorization

Change Letter. If the recreation proposals are accepted, the concepts

will be represented and refined in future planning documents. See

paragraphs 4.74, 4.75, 4.76 and 4.87 for additional discussion of

specific impacts of recreational development.

OPERATION AND MAINTENANCE

1.21 The responsibility of the Corps of Engineers for both proposed

harbors would be to mafntain the harbor entries and to insure provi-
sion of navigational safeguards. The principal operation and main-
tenance activities attendant to this end involve breakwater repair,
dredging, and dredge material disposal.

BREAKWATER MAINTENANCE

1.22 The principal Corps structures in the proposed harbors-of-refuge

would be the breakwaters. The cranebarge MARKUS (DKS-20) attended by

the tug DULUTH and the tender FAIRCHILD (CLEVELAND), as well as the der-

rickbarge COLEMAN attended by the tug LAKE SUPERIOR and the tender BAY-

FIELD, are the usual complement of equipment used to repair the north

shore breakwaters. The MARKUS (DKS-20) and the COLEMAN can be used to

transport repair equipment and supplies and can be equipped with a mechan-

ical rock grapple for hoisting, moving and placing the 3- to 10-ton

boulders at the repair site. Maintenance would consist primarily of re-

placing rock torn from the breakwaters during Lake Superior storms.

DREDGING

1.23 The Corps of Engineers dredging in the north shore harbors is
usually performed by either the MARKUS (DKS-20) or the COLEMAN in con-

junction with tugs, tenders, and bottom dump scows. Presently, initial

dredging is expected to remove 13,637 cubic yards of material from the

proposed harbor basin at Silver Bay and 2,890 cubic yards of material
is estimated to be excavated from the proposed harbor basin at Schroeder.
Excavation at Silver Bay would include blasting of solid rock.

Little or no maintenance dredging is anticipated for either harbor pro-

ject due to both the "pocket" nature of the harbors, resulting in no
significant amount of fluvial sediment deposition, and the rocky nature

nf the harbor bottoms and shorelines. Because of the prevalent rocky



bottoms in the two harbor areas, there should be no substantial sedi-
mentation due to wave action and littoral currents. Supporting this
statement is the fact that very little material was excavated in the
construction of the Reserve Mining Harbor in Silver Bay and the
dredged material was rock. To date, Reserve Mining has done no
maintenance dredging.

DREDGE MATERIAL DISPOSAL

1.24 Sediment analysis of the proposed site at Schroeder showed
moderate to high levels of arsenic, copper, and nickel. Using the
(limited) available data, the U.S. Environmental Protection Agency
(EPA) classified the sediments as polluted and unsuitable for open
lake disposal. Most recent analyses of the sediment samples taken
from the proposed project site at Silver Bay show moderate levels
of copper and nickel, and no apparent PCB and pesticides pollution.
As of this date, the EPA has not classified the Silver Bay harbor
as to its pollutional status.

1.25 On-land disposal and limited utilization of large, dredged
boulders as riprap along the harbor shoreline at Silver Bay is the
disposal method proposed. Final plans for the disposal of the dredTe
material have been coordinated with Federal and State agencies
(see exhibit 26).

1.26 The disposal site for Silver Bay is an approximately 1.3-acre
area west of the harbor. (See exhibit 5.) The site is a disturbed
area devoid of vegetation or dominated by weedy and/or early pioneer
plant species. The site has been used as a borrow site by the
Reserve Mining Company for construction materials for their west
breakwater. The access road and maneuvering area for this site
have previously been filled with rock debris. The borrow area is
now a topographic depression where leaching and erosion of dredge
material should noL be a problem.

1.27 The volume of material to be dredged from the Silver Bay
harbor project is about 15,000 yd3 . This volume placed on the
disposal area would cover the site an average ot about 7 feet deep.
Landscaping to conform with the topography of the area would alter
the 7-foot figure (depression areas would get more fill, higher
areas less).

1.28 The disposal site for Schroeder is a large site, about 40 acres.
It is about 3 miles north of the harbor on an access road to a rock

quarry. (See exhibit 4.) The site has been recently cleared of
birch trees. The soil is gravelly.

1.29 The volume of material to be dredged from the Schroeder harbor
project is about 3,000 yd . This volume placed on the disposal
area would cover the site an average of less than 0.05 feet deep.
Most likely the dredge material would be selectively placed on only
a fraction of the disposal site to conform with the topography of
the area. If there is the potential for groundwater intrusion, a
sealer or lining will be used at the site.

7



1.30 The topographic setting of this site (taken from a USGS quad-

rangle) is:

- distance from lake - 1 mile

- elevation above lake - 300 feet

- local relief of general area is moderate to steep slope

down to lake
- relief of disposal area

- Entire area is fairly flat with less than 10 feet

elevation difference.
- The disposal area is bounded on the lakeward side by a

small ridge or knoll, which would prevent dredge material

from being eroded into the lake.
- Placement as close to the road as possible would help

prevent movement of dredge material.

ECONOMICS

1.31 According to October 1975 price levels, the estimated Federal
first cost of the Silver Bay (Beaver Bay) project is $2,580,00 with
the possibility of up to an additional $5b,000 for recreation, with
a Federal annual maintenance cost of $i0,t00; the Federal first cost
of the Schroeder (Lutsen) project is currently estimated at $4,043,000
with the possibility of up to an additional $40,000 for recreation,
with a Federal annual maintenance cost of $16,600. Exhibits b-9,
pages A-6 through A-9, summarize the total first cost estimates and
average annual charges of the proposed Silver Bay and Schroeder projects.
Those estimates are based on Phase I studies and on October 1975 price
levels. The interest rate of 3 1/4 percent was used for computing Federal
and non-Federal annual charges. This is according to the Water Resources
Council Regulations on discount rates which provided that a rate of 3 1/4
percent would apply to those projects where appropriate non-Federal agen-
cies had given by 31 December 1969 "satisfactory assurance to pay the
required non-Federal share of project costs." Amortization is assumed
for a 50-year project life.

1.32 Small employment and economic impacts would be expected if the
proposed action is implemented. While some unskilled labor would be
drawn from the local labor force, the skilled laborers would be em-
ployees of the contractor. There would be an indirect economic gain
from expenditures during construction and further operation and main-
tenance procedures. A foregoing of tax base on affected land areas
would likely occur.

1.33 The project document stated that the number of small craft,
including commercial fishing vessels but excluding boats propelled by
outboard motors, registered and documented on Lake Superior as of
1 January 1940, was 450 recreational and 443 commercial fishing type.
The Great Lakes Basin Framework Study, Appendix 9, Volume 2, "Recrea-

tional Boating," indicates that in 1970 commercial fishing and recrea-
tional craft in the Wisconsin and Minnesota harbors on Lake Superior
totaled 1,850, 1,280 craft berthed along the north shore alone. This
is more than double the number of craft on the entire lake in 1940,
when the Lutsen and Beaver Bay Harbors were recommended for construction.

R Feb 78
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1.34 Information from Drill's Marina at Duluth, Minnesota, indicates
the usual type of boats to be found along the North Shore are power-
boats, 25 to 40 feet long, trailer-drawn boats 20 to 23 feet long,
and sailboats of all sizes. Many of the powerboats have FM radios
and direction finders. Some of the trailer-launched craft have FM or
citizen band radios. Even though top speed for many of the craft is
about 30 miles per hour on relatively calm water, maximum speed with
rough water is closer to 10 miles per hour, and slower as the storm
increases. Due to the suddenness of spring and summer squalls, boaters
may find themselves many hours from any safe refuge.

1.35 At present there are five existing harbors along the North Shore
functioning as harbors-of-refuge. These include four Federal harbors
located at Duluth, Knife River, Two Harbors, and Grand Marais; and a
non-Federal harbor located at Grand Portage. Two deep-draft private
harbors, Taconite Harbor and Reserve Mining's Silver Bay harbor, also
provide some refuge for small craft from unexpected storms. However,
small craft avoid these large commercial harbors whenever possible
because of the roughness of the large, exposed outer harbors, the poten-
tial dangers attendant upon the movement of large vessels, the absence
of suitable moorings, and the likelihood of encountering oily and
fouled water. To our knowledge, harbors other than the above-mentioned
are very limited. King's Landing, a few miles from Silver Bay, functions
primarily as a launching area and in the event of a storm would be
capable of handling only a few boats at best. Just north of Lutsen,
there is an anchorage area utilized by local fishermen. However, this
area does not provide safe refuge from a storm. The North Shore does
not offer much in the way of natural bays or coves which could provide
shelter should the need arise.

CONSTRUCTION SCHEDULE

1.36 Phase I studies, restudies to determine if the authorized projects
meet current needs and planning objectives, have been completed for
the two proposed harbors. The current proposed schedule is as
follows:

Completion of Plans and Award 1st
phase II specifications contract

Beaver Bay (Silver Bay) February 1978 June 1978 March 1979
Lutsen (Schroeder) March 1978 July 1978 March 1979

Construction is anticipated to start between April 1979 and
September 1980.

R Feb 78
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2. ENVIRONMENTAL SETTING WITHOUT THE PROPOSED PROJECTS

GEOGRAPHIC SETTING

2.01 The areas adjacent to the proposed harbors-of-refuge at Schroeder

and Silver Bay are typical of the north shore of Lake Superior.

They are characterized by rocky land-water interfaces with isolated

beaches and second growth stands of aspen, birch, spruce, fir and cedar.

PHYSICAL ENVIRONMENT

CLIMATE

2.02 Schroeder and Silver Bay are subject to the continental-type
climate characteristic of Minnesota with frequent outbreaks of con-

tinental polar air coming down from Canada throughout most of the year.
Lake Superior exerts a strong microclimatic influence on the immediate
shoreline, generally resulting in cooler summer temperatures and
warmer winter temperatures than those experienced a few miles inland.
Storms which have their origin in northwestern U.S. and some which

originate in the southwestern part of the U.S. generally migrate
northeastward through the area and are followed by cooler polar air
masses from the north. As Schroeder and Silver Bay have no weather
reporting stations, the following statistics were taken from Grand
Marais and Two Harbors, the two closest reporting stations. Two
Harbors is located 29 miles southwest of Silver Bay while Grand
Marais is located 30 miles northeast of Schroeder. Thus with careful
consideration, a certain amount of extrapolation of data can be

accomplished.

2.03 Summers are pleasant with a mean temperature of 62.1 0 F. in Two
Harbors and a mean temperature of 58.1 0 F in Grand Marais. During
the month of August, Two Harbors reports a mean daily maximum temper-
ature of 75.4 0 F. and a mean daily minimum of 54.2 0 F. while Grand

Marais reports a mean daily maximum of 70.7 0 F. and a mean daily mini-
mum of 52.6 0 F. Winters are cold with outbreaks of cold Canadian air
which frequently drop the temperature below the zero mark. The
mean winter temperature in Two Harbors is 17.1 0 F., with a mean daily
maximum temperature of 23.1 0 F. and a mean daily minimum temperature
of 3.50 F. in January. Grand Marais has a mean winter temperature
of 16.9 0 F. with a mean daily minimum temperature of 4.80 F. in January.
Extreme temperature variations recorded at Two Harbors were a high of

99'F. and a low of -36-F. Grand Marais recorded a high of 1000 F. and
a low of -34 0 F. for its extreme temperature variations.

2.04 Average annual precipitation is 27.45 inches in Two Harbors
and 25.46 inches in Grand Marais with most of the precipitation
occurring between May and September in the form of rain. The highest
mean precipitation for Two Harbors occurs in June with 3.95 inches;
Grand Marais records its highest mean precipitation during the month
of September at 3.25 inches. Annual snowfall averages about 55 inches
at Two Harbors and between 60 to 70 inches at Grand Marais. The

first snowfall usually occurs in October and the last in April.

The average number of frost-free days in a year is 140 days for
both Two Harbors and Grand Marais. The first frost usually

occurs in early October and the last frost in middle May.

10



2.05 Prevailing winds in Two Harbors are out of the northeast
while the prevailing winds in Grand Marais are from the northwest
and northeast. Wind velocity exceeds 30 mph on an average of 3U
days of the 5-month (May to September) small-craft boating
season. Storms accompanied by high wind, particularily out of
the northeast for Two Harbors and out of the northeast or
southwest for Grand Marais, blow up quickly and are characteristic
of the spring and fall seasons. During heavy gales, 12-foot waves
are common, and gale force winds have generated lake waves as
high as 16 feet. Shipboard observations have recorded waves as high
as 23 feet. During the summer months, dangeruus qq,alls nay

occur at any time and frequently very suddenly. The lake is sub-
ject to fog throughout the year. Volume 2, "Recreational Boating,"
to Appendix 9 of the Great Lakes Basin Framework Study states that
during the 1968 season small-craft warnings were issued for all or

a portion of 24 days each month and fog occurred 28 days in the
Minnesota and Wisconsin portions of Lake Superior.

TOPOGRAPHY, GEOLOGY AND SOILS

2.06 The present-day shoreline of Lake Superior was shaped largely
during the Great Ice Age, which extended from a few hundred
thousand years ago to several thousand years ago. During this

period several ice sheets advanced and retreated over the area
filling valleys, gouging out lakes, and forming ridges and hills.
Each advance of the ice buried and destroyed many of the older land
forms; the appearance of the present landscape is due largely to the
effects of the last advance, the Wisconsin glaciation, and to post-

glacial events.

2.07 The most prominent geologic feature of the north shore of

Lake Superior from Duluth to the International Boundary is a strip
of basalt ranging from 15 to 20 miles wide from the Lake Superior

shore inland. This strip of basalt is covered by an irregular
mantle of red glacial drift which is interspersed with rock out-

croppings. The geology of the immediate project areas consists of
basalt bedrock covered with a thin layer of glacial drift. The
lake bottom in the proposed project areas is a heterogenous mix-
ture of bare ledges, rocks, boulders and gravels of different

gradation.

2.08 Known mineral resources of the two harbor areas are limited

to sand, gravel, and stone. Nickel and other metals bound in sulfides

may occur in the area in uneconomic concentrations.

2.09 The Minnesota shoreline along Lake Superior consists of very

rugged rock outcroppings all the way from Duluth to the Canadian

border. The shore is relatively straight, although in detail it

is interrupted by points and shallow bays. Many short streams 10

to 15 miles long lead from the land area to the lake with most of
them having falls at the lower reaches. The land rises quite rapidly
reaching heights of 900 to 1500 feet above mean sea level within

several miles of the shoreline.
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2.10 The topography near the proposed harbor of refuge site at
Schroeder is rolling with moderate grades, 8 to 10 percent. Land
elevations rise from the waters edge elevation of 602.0 + feet USGS
(1929 adj) to elevations of 700.0 + feet USGS (1929 adj) on U.S. T.H.
61. Vertical drops occur along a section of shoreline which will
form the northern part of the harbor. Vertical drops also occur at
the mouth and along the edges of the Cross River where the continuous
flow of water has eroded into the underlying rocks. The remainder of
the area has a uniform slope rising from the lake shore to U.S. T.HI.
.). These features are illustrated with contours in exhibit 4. The Schroeder

area has been disturbed in the past. The Schroeder Lumber Company
operated a sawmill at the mouth of the Cross River around the
turn of the century. Evidence of bank shoring can still be
seen along the steep banks of the river and iron mooring rings
remain submerged at the mouth of the river.

2.11 The topography near the proposed harbor-of-refuge at Silver Bay is
rugged with several small bays or inlets near the proposed construction
site. Land elevations rise rapidly from the waters edge - elevation
602.0 + feet U.S.G.S. (1929 adjustment) to elevation 714.0 + feet
U.S.G.S. (1929 adjustment), approximately 500 feet landward. These
features are illustrated in exhibit 5. The Silver Bay site has

been badly disturbed in two areas by blasting and bulldozing. The

future parking and boat storage site has been used as a borrow

site by the Reserve Mining Company for material for construction
of their west breakwater. The access and maneuvering area to
this site has been filled with a sort of rock debris.

2.12 The northeastern part of Minnesota is uinderlain by Upper Pre-

cambrian rocks, which are generally designated as Keweenawan lavas.

The volcanic rocks of this area have been named the North Shore

Volcanic Group. In the Schroeder area, the rocks on and near the

harbor of refuge are known ag Schroeder basalts.

2.13 In the Beaver Bay - Silver Bay area several intrusions into the

volcanic rocks occur. These intrusions have been called the Beaver

Bay Complex. Geologic mapping of bedrock in the area of the proposed

harbor-of-refuge indicate that volcanic rocks, Beaver Bay ferrogabbro,

Black Bay gabbro, and gabbroic rocks exist adjacent to and on the pro-

posed site.

2.14 Surface deposits at Schroeder are best described as a red

granular drift. These layers are very thin as evidenced by numerous

outcroppings and exposed rock.

2.15 At Silver Bay surface deposits are described as the Superior and

Rainy lobe drifts; these deposits are very shallow as evidenced by

numerous exposed rock. The soil texture varies from fine grained

clays and silts to granular sands and gravels.

12



2.16 Generally speaking, soils in the region tend to be shallow,
coarse, stoney and acidic in nature and are characterized as arising
mainly from Ontonagon Group outcrop and weathered glacial debris.
Neither the soils nor the sloping topography are particularly
conducive to agriculture.

2.17 A probing program was set up at both sites to determine the
depth of loose overburden in the areas where material must be removed
from the lake bottom for harbor construction. At Schroeder the probings
reveal a shallow granular overburden along the shoreline varying from
2.0 feet to 2.7 feet in thickness. The surface under the water could
not be penetrated, but it was observed that the lake bottom is covered
with random boulders. It was assumed that the loose rock and boulder
layer was also approximately 2.5 feet thick.

2.18 The results at Silver Bay revealed the texture of the loose
overburden or drift to vary from fine silt and clay to large boulders.
The depth varied from 2.7 feet to 3.3 feet. A scuba diver observed
the bottom conditions along the center line of the proposed breakwater.
It was found that the bottom conditions at the breakwater alignment
consist of well-rounded boulders of varying size, randomly placed,
creating a relatively flat surface. The spaces between the large
rocks, 3.0 + feet in diameter, are filled with smaller rocks, 6 inches
or less in diameter. A probing rod was unable to penetrate the loose
rock layer at the breakwater alignment. It was therefore assumed that
the loose overburden layer extends across the harbor site at the
same depth, around 3 feet, found near the shoreline.

AQUATIC ENVIRONMENT

SURFACE WATER

2.19 Both proposed sites are located in the Lake Superior Watershed
Unit as described by the Minnesota Department of Natural Resources.
All waters within the watershed unit flow into Lake Superior, through
the Great Lakes and the St. Lawrence River, and eventually into the
Atlantic Ocean. Most of the streams in the area are relatively short
and have steep gradients. The only major streams in the immediate
vicinity of the proposed harbor site at Silver Bay are the Beaver
River, flowing into Lake Superior 4 miles southwest of the site, and
the Baptism River, the mouth of which is located 5 miles northeast
of the site. The nearest major streams to the site at Schroeder are

the Temperance River and Carlton Creek, flowing into Lake Superior at
respective distances of 1 mle and 4 miles northeast of the harbor site,
the Two Islands River dumping into Lake Superior approximately 2 miles
southwest of the site, and the Cross River located immediately west
of the harbor site.

13
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GROUNDWATER

2.20 The thin covering of glacial drift (0 through 40-foot thickness)
and the complexity and imperviousness of the bedrock are responsible

for the lack of abundant groundwater in the area. The basaltic lava
is an unpredictable aquifer; private wells have revealed a variety of
subsurface conditions and a great variation in the yield and character
of the generally hard groundwater. There is no specific information

currently available for the areas of the proposed projects.

WATER QUALITY

2.21 The euthrophication process in Lake Superior is apparently

progressing at an extremely slow rate as dictated by nature, with little
alteration by the activity of man. Therefore, the measured changes in
water quality are misleading when viewed from the eutrophication stand-

point alone. The effect of the activity of man on Lake Superior could

be more readily seen in the examination of other chemical and physical
parameters.

2.22 The introduction of halogenated hydrocarbons is recent and a

function of the activities of man. At present there is virtually no

information on the levels of these compounds in Lake Superior. Measure-

ment of these parameters is important because of the deleterious effects
of the parent or breakdown products. The presence of heavy metals,
taconite tailing dumping, and asbestos-like materials are acknowledged

although their effects are still largely undetermined.

2.23 Lake Superior, the dominant body of surface water in the area, is

characterized by soft water. Hardness is approximately 44 ppm CaC03.

The pH is approximately 7.5. Water temperatures in Lake Superior
fluctuate slightly, ranging in the 40's most of the year.

2.24 Shipping has been responsible for some water quality degradation

in the open waters and harbor areas of Lake Superior. Oil discharges,

bilge wastes and garbage from commercial vessels plying the lake have
created occasional problems. However, enforcement programs have become
more stringent in recent years, and the problem is not yet considered

acute.

2.25 The water quality generalizations made for the open lake are
appropriate for most of the inshore waters. The widespread indications
of change and deterioration observable in the inshore waters of the
other Great Lakes are, for the most part, not apparent in Lake
Superior. There are exceptions, however. These include water quality
problems in the Duluth-Superior Harbor and at Silver Bay on Minnesota's

north shore. Pollution loads released by paper and steel mills, and

other industrial and municipal wastes dumped into the St. Louis River

and Superior Bay, have created problems in the Duluth-Superior area.
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HARBOR WATER QUALITY

2.26 Five sediment samples from the proposed harbor-of-refuge site
at Silver Bay were Laken by Corps personnel in October 1975. These
samples were analyzed by SERCO (  in January 1976 with results showing
high PCB values for two of the sediment samples. (See exhibits 18
and 19 for sample location data.) Bulk sediment analysis, conducted

by the EPA in February 1977, showed low levels of organics and
nutrients, moderate levels of copper and nickel (all other metals

analyzed were low), and the absence of apparent PCB and pesticides
pollution. Because of the conflicting results and a lack of taconite
tailings data, the EPA did not make a final classification.

2.27 The EPA bulk chemistry analysis results from samples from the
Schroeder site show low levels of all parameters measured except for

th' me-Lals arsenic, copper, and nickel. The levels of these three
metals are in the moderate to high range. Arsenic is particularly
elevated. In view of the above findings and limited available data,
the EPA has classified the sediments as polluted and unfit for open-

lake disposal.

2.28 The EPA bulk chemistry analysis results from samples from the
Schroeder site show low levels of all parameters measured except for
the metals arsenic, copper, and nickel. The levels of these three
metals are in the moderate to high range. Arsenic is particularly
elevated. The harbor at the Schroeder site is mostely solid bedrock
and large boulder. The samples were taken from outside the area to
be dredged. Borings of the area to be dredged revealed only small
amounts of sand and gravel. Fines were found almost exclusively
outside the area to be dredged. Trace metals such as arsenic, copper,
and nickel have their highest concentrations in clay-sized fractions
of sediments. The potential for adverse environment of effects from
metals in the fine sediments. The potential for adverse environmental

effects from metals in the fine sediments depends partially on the
amount of this sediment in the dredge material. The dredge material
to be removed from the Schroeder site consists almost exclusively of
large sized boulders and fragments of bedrock. The adverse environ-
mental effects of trace metal contamination on water quality are

negligible.

2.29 The proposed harbors at both sites would be "pocket harbors."
That is, neither harbor has a river or stream flowing through it,
which would carry and deposit sediment loads. Consequently, the major

influence on water quality in these harbors would be the movement
of recreational craft, the limited natural watersheds of the harbors
and the wave and storm action of Lake Superior. Lake Superior's influence
would be primarily in providing movements of water into and out of
the harbors. The natural watershed could be expected to exert some
influence on the water quality at the Silver Bay site as there is
evidence of some erosion on the shoreline from on-land water runoff.

'Sanitary Engineering Laboratories, Roseville, Minnesota
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2.30 An additional factor may influence the harbor water quality
at Silver Bay site, since the site would be adjacent to the southerly
breakwater of the Reserve Mining commercial harbor and would thus
be subjected to the pollution attributed to the daily dumping into
Lake Superior of 67,000 tons of taconite tailings by the Reserve
Mining Cormpany. Reserve Mining will be totally using on-land
disposal by 15 April 1980, in compliance with a U.S. District Court
order.

2.31 Because of the proximity of Reserve Mining to the Silver
Bay harbor-of-refuge, the summary points and conclusions to the
1972 series of studies done on the taconite tailings have been
included in this impact statement since these tailings may have
a bearing on the water quality of the proposed harbor. The following
summary points were taken from a report prepared in May 1973 by the
U.S. Environmental Protection Agency in response to a Court Order.

Summary Points

1. Cummingtonite is an accurate tracer for
measuring tailing in Lake Superior. It is not
found in tributaries except where there has been
contamination from use of tailings, for ice control
on highways, for example.

2. Tailings are deposited on the bottom over
most of the western part of Lake Superior.

3. Tailings are a major component of the sus-
pended soils of the western part of the lake.

4. Tailings are a major factor causing green
water at least along the Minnesota shore.

5. Tailings reduce water clarity 25 percent

or more over an area of at least 600 square miles.

6. Tailings have been found as a major comnonent
of the suspended solids in the city of Duluth and
National Water Ouality Laboratory intakes in every
sample that has been analyzed durin, 1972-1973.

7. In 500 days, tailings dissolved approximately
twice as fast as a natural lake sediment and to the extent
of .d to 1.0 percent.

8. Calcium, magnesium, sodium, alkalinity,

manganese and silica are major constituents comprising

the soluble portion.

9. The discharge contributes at least 160,000

pounds per day of dissolved solids to the Lake water,

not including contribution from suspended tailings,

tailings on the Lake bottom, and those in contact

with the interstitial water.
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10. A 100 square mile test area of tike a-,, ivii:
high tailings deposition contained higher pota.siur, and
manganese concentrations compared to a similar art-a of
low tailings deposition concentrations. The interstiti~il
water had higher silica, magnesium, copper, calc iui: ,i:,1
manganese, but lower organic carbon and Ivtro.n and

reactive phosphate concentrations.

11. The discharge usually has higher cOMInLt of
bacteria than the intake, but coliforms counts are
relatively low.

12. Bacteria associated with the tafliniP are
stimulated to grow or survive longer in lake water
with tailings present.

13. Tailings as low as 4 ppm have a mild stil-

latory effect on phytoplankton growth under some con,!i-
tions. The manganese content of tailings may he an
important contributing factor.

14. Results from incomplete experiment:; stnesL
tailings may have a strong stimulatory effect on al-,al
per iphy ton.

15. Pontoporeia, an important food spt2ci s o1
lake trout and herring, limited to a few la'cs in tie

U.S., are reduced in numbers over an arca at least
some 30 through 40 miles southwest of the plant. 1here
is an increase in midges and oligochaetes.

16. This reduction in Pontoporeia is reflected in

altered food habits of a fish, the sculpin, living in

the area of reduced Pontoporeia populations.

17. Tailings do not appear to be directly toxic

to most organisms.

18. Changes in organism populations would have
to approach 50 percent before they would be detected

in the Lake.

19. Tailings are chemically and biologically

active.

Conclusions of Summary Points

The 1972 studies supplemented and increased con-
fidence in the effects identified in earlier studies.
The distribution and persistence of tailings in the
Lake is greater than previously shown. Chemical,
physical, and biological effects have been demonstrated
in the lake, and tailings as the cause have been im-
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plicated by controlled laboratory tests. The changes
measured in the Lake were difficult to demonstrate,
partly because large changes are needed to be clearly
measurable, and fortunately changes do not appear to
be that large, as yet.

In summary, the effects of the Reserve Mining

Company discharge are in the direction of degradation,

mostly because the materials being added are persistent

and the flushing rate of the lake is very slow. These

effects are, for the most part, irreversible and cumulative.

2.32 Also of possible concern is the recent discovery of
asbestiform fibers in the Lake Superior waters, the origin
of which is claimed to be the taconite tailings. The extent

1of the potential hazard and the feasibility of possible solutions
are currently being reevaluated. On !A March 1975, the Circuit
Court of Appeals in St. Louis, Missouri, tound that evidence exists
which indicates that Reserve's discharge into Lake Superior may

constitute a health hazard, but that evidence is inadequate to show
an immediate danger to public health exists. The circuit court,
therefore, found that Reserve Mining must be given a reasonable period
of time within which to change its operation to on-land disposal of
taconite tailings.

2.33 While the Minnesota Pollution Control Agency (MPCA) is conducting
a continuous water analysis on the Silver Bay commercial harbor, they
have not, nor has any other agency, done any studies on bottom sediment
samples. Though the EPA has done water analysis studies on the Silver
Bay harbor, the data are not currently available because of the liti-
gation over taconite tailings disposal. The EPA has not as yet classi-
fied the commercial harbor as "polluted" or "non-polluted."

BIOLOGICAL ENVIRONMENT

GENERAL

2.34 The forests of the Silver Bay and Schroeder areas are both
coniferous and deciduous. Originally the region had magnificent
stands of red and white pine, but intensive logging and fires changed
the character of the forest dramatically. Today, the landscape is
characterized largely by second-growth stands of aspen and birch, jack
and red pine, and some balsam fir, spruce and tamarack.

2.35 The shoreline of Lake Superior is a composite of beaches, boggy
areas, and upland forests. These areas provide habitat for a variety
of fish and wildlife species. The aquatic environment and adjacent
lands provide food and shelter for more than lOl -ecies of waterfowl,
shorebirds, songbirds, upland gamebirds, and bir.. of prey.

TERRESTRIAL VEGETATION

2.36 Jack pine is the predominant pine, but white and red pine are

frequently found, often mixed with white spruce and balsam fir. In
exposed areas the common juniper is found. White cedar and sometimes
ground hemlock are observed in lowlanup and on rocky points and
islands. Black spruce and tamarack are dominant in bogs.
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2.37 Deciduous trees are often mixed with the conifers. Aspen,
paper birch, red and mountain maples, and mountain ash are frequently
encountered. Along waterways, ash, yellow birch, and American elm
may be found. In wetlands and shore areas, balsam poplar, wllio ,,
dogwood, and alder are common. Successional stages following forest
disturbance are often dominated by trembling and large-toothed aspen.
The heart-shaped birch is often seen along the shore of Lake Superior.
Ninebark, thimbleberry and Juneberry are among the common shrubs.

2.38 Herbaceous vegetation of the north shore includes such plants
as false lily-of-the-valley, wild sarsaparilla, big-leaved aster,
Clinton's lily, goldthread, bunchberry, shieldfern, bedstraw, shin-.leaf, dwarf raspberry, twisted stalk, starflower, and twin flower.
In addition there are many species of sedges, grasses, composites,
ericads, violets, clubmosses, ferns, orchids and lilies that
comprise a significant part of the flora.

2.39 In rocky crevices along the shore and in river gorge walls

there are a variety of sedges, rushes, grasses, mosses, lichens,
ferns and forbs. Aquatic and emergent plants include yellow pond
lily, various species of pondweed, water plantain, cattail, bulrush,
arrowhead, bur-reed, manna grass, spike rush, and wild calla,

2.40 Sphagnum bogs often include leather-leaf, bluejoint grass,

manna grass, willow, sedges, marsh cinquefoil, sweet gale, wool
or cotton grass, spiraea, wild calla, cranberry, pitcher plant,
sundew, Labrador tea, blueberry, laurel and some orchids. Tie
Silver Bay site is heavily vegetated down to the shoreline whije
the Scnroeder site has open land witn some birch trees, shrubs
and grasses. The land becomes more heavily vegetated as it extends
inland and includes a stand of spruce.

2.41 Coordination with appropriate State and Federal agcncitc-
has not revealed any threatened or endangered flora pres,-nt ii
the project areas. The latest Federal Register has also Dccn

reviewed and no plant species were identified as prescont in t.l,,
area which were threatened or endangered.

WILDLIFE

2.42 The wildlife resources in the area provide many hunters,

photographers, and wildlife observers with recreation. A wide

variety of game is available, most importantly the whitetail

deer. The Lutsen area is particularily nofed for its high wintel

concentration of deer. As winter approaches, the deer population

near the north shore tends to congregate within about a mile of

the Lake Superior Shoreline. Heavy concentrations are found

along a 4-mile strip from the Onion River to the Cascade River.

2.43 Among the approximately 50 species of mammals found in

the area are black bears, foxes, skunks, porcupines, squirrels,

mice, weasels, beaver, and snowshoe hare. The moose and the

endangered tiuber wolf are infrequently found along the Minnesota
shore. Also found are rare or uncommon mustelids such as the pine

marten and fisher.
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2.44 The area's virgin forests of presettlement times supported
small numbers of the game species presently hunted, in compari-
son to present numbers. Drastic changes followed settlement.

Logging operations resulted in numerous openings in the forest
canopy and increased supply of food and habitat for many forms
of wildlife. Populations of others, such as the caribou, decreased.
Currently, natural forest succession is decreasing the quality
of the habitat for the most often hunted upland game species.

2.45 Amphibians and reptiles are not abundant in the region, but
there are perhaps a dozen species.

.1 2.46 Many species of warblers nest along the North Shore, includ-
ing the parula, chestnut-sided, Blackburnian, black-and-white, black-
throated green, Canada, myrtle, and mourning warblers. Also found
are the chipping, song and white-throated sparrows and the pine
siskin. Many species of hawks and owls, as well as the bald eagle
make the North Shore of Lake Superior their home. In the fall, the
North Shore is one of the most heavily travelled hawk migration
routes in the United States. Ruffed grouse are the prominent upland
gamebirds of the area.

2.47 Waterfowl in the area consist primarily of diving ducks.
Greater scaup, lesser scaup, ringnecks, American goldeneyes, and
American and redbreasted merganser are found. Diving ducks occasionally
raft up or winter on Lake Superior. These may include the bufflehead
and old squaw. Occasionally, other diving ducks concentrate in Lake
Superior's bays and some larger lakes in the area.

2.48 In addition to the diving ducks, puddle ducks, or dabblers,
use the area's rivers, lakes, and marshes during their breeding
and migration seasons. These species include mallards, black ducks,
and wood ducks.

2.49 Several species of geese migrate through the area, and some

Canada geese may nest in Lake County. Loons, Minnesota's State
birds, are common to most of the area. Their beauty and eerie cry
add substantially to the wilderness appeal of this area.

2.50 Probably the most conspicuous species of bird around the
Silver Bay site is the herring gull. Small islands located just
offshore serve as rookeries for the birds and offer isolated breeding
grounds to rear the young. The birds utilize the existing breakwater
and rock outcrops extensively for perching.
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FISH

2.51 A variety of fish speclus ara fourd in the near shore or

harbor areas of Lake Superior. The assemiJlage of fish is generally

comprised of stenothermal "cold watEr" species (whitefish, trout,
etc.), but species are also present which are Lypically found in
warmer water (walleye, yellow perch and northern pike). The

following table lists common species found in near shore waters in

harbors of Lake Superior.

2.52 The following list of the species is iuL specific to the
project areas, but rather an information base which encompasses
the western end of Lake Superior. Not all species are found in the
same area or harbor zone.

List of common fish species found either in nearshore,

or harbor areas of Lake Superior
Common name Scientific name

Lake Herring Coregonus artedii
Lake Whitefish C. clupaeformis

Ciscos (3 species) C.nigripinnis
C. zenithicus

C. ehardi

Round Whitefish Prosopium cylindraceum
Pygmy Whitefish P. coulteri

Lake Trout Salvelinus namaycush

Brook Trout S. fontinalis
Rainbow Trout Salmo gairdnerl
Brown Trout S. trutta
Coho Salmon Oncorhyncus klsutch
American Smelt Osmerus mordax

Longnose Sucker Catostomus catostomus

White Sucker C. commereoni

Red Horse Moxostoua p.
Mottled Sculpin Cottus bairdi

Slimy Sculpin C. cognatus

Spoonhead Sculpin C. ricei

Fourhorn Sculpin Myoxocephalus guadricornis

Trout Perch Percopsis omiscomaycus
Burbot Lots lots

Alewife (rare) Alosa pseudoharengus
Walleye Stizostedion v. vitrium

Yellow Perch Perca flavescens

Johnny Darter Etheostoma nigrum
Lake Chub Hybosis plumbs

Spottail Shiner Notropis hudsonxus
Emerald Shiner N. athenidoides
Nine Spin* Stickleback Punxitus punjitus

Common Stickleback Eucalea inconstans
Northern Pike Esox lucius
Smallmouth Bass (rare) Micropterus dolemieui
Largemouth Bass (rare) M. salmoides
Eel (rare) Anguilla rostrata

Carp (rare) Cyprinus carvio
Lamprey omarinus

Brown eallhead (harbors) ISfigu .ebulosus
Black Usllbeed 21 Mu



2.53 Lake Superior is characterized by salmonids including lake
trout, steelhead, and brown trout and, more recently, the coho and

chinook salmon. The lake trout has been gradually depleted over

the years by the lamprey and heavy fishing pressure, but overall

it has been and continues to be the most important sport fish caught

in Lake Superior. Present populations are higher than those of the

recent past. Lake-run brown trout and rainbows are important and

receive heavy fishing pressure during the early spring.

PLANKTON

2.54 The plankton population of Lake Superior is sparse and dominated

by forms characteristic of cold, deep lakes. Recent studies show

that diatoms are the most abundant plankton groups.

2.55 The most abundant forms of phytoplankton include: Asterionella

formosa, Dinobryon M. Synedra acus, Cyclotella pk., Tabellaria

fenestrata, and Melosira granulate.

2.56 The following zooplankton have been listed as common in Lake

Superior:

rotifers - Keratella cochlearis and Keblicottia longispina

cladocerans - Daphnia longispina and Bosmina longirostris
copepods - Diaptomus minutus, D. silcilis, Epischura lacustris,

Limnocalanus macrurus and Cyclops bicuspidatus

BENTHOS

2.57 The amphipod Pontoporela affinis, opposum shrimp Myss relicta,

and the midge-fly genus Hydrobaenus are listed as the dominant members

of the Lake Superior bottom fauna.

ENDANGERED SPECIES

2.58 The eas, a timber wolf (Canis lupus lycaon) is the only
endangered species identified as being present in the area.
However, in October of 1974, the Minnesota Department of Natural
Resources (MDNR) sent a petition to the Federal Department of the
Interior to "delist" the wolf from an "endangered" status to the
"threatened" status. The request was published in the Federal
Register in November 1974. The MDNR generally anticipates their
request will be granted. Individual animals or packs could be
expected to wander through the immediate project areas although the
territory of the pack would encompass a much larger area, perhaps

a few tens of square miles. A proposal to classify the status of
the bald eagle Haliaeetus leucocephalus) as "threatened" was
recently noted in the Federal Register (12 July 1976). This
species is identified as present in the area on limited occassions.
It is not expected that the proposed project would affect this

species.
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2.59 The most recent Federal Registers have been reviewed and
no other endangered species have been identified as present In
the proposed harbor areas. The Minnesota Department of Natural
Resources and the U.S. Fish and Wildlife Service (see letters of
comment) have not indicated any concern over threatened or endan-
gered species present in the area. The U.S. Forest Service pointed
out the presence of the timber wolf (see page 63) which is discussed
above.

NATURAL AREAS

2.60 Much of Lake and Cook Counties are National and State forests.

Of the 1.3 million acres comprising Lake County, 81 percent is
commercial forest, of which 75 percent is publicly owned. Of the
879,000 acres of Cook County, only 2.7 percent is classified as non-
forested land. Eighty percent of the land is classified as commercial
forest land and of this, 65 percent consists of public land in the
Superior National Forest. Much of the remainder is also under public
administration. The forested acreage combined with the numerous lakes,
streams, and cascades make the area an important resource for outdoor
recreation of all kinds.

SOCIOECONOMIC ENVIRONMENT

ARCHAEOLOGICAL AND HISTORICAL

2.61 In compliance with Section 106 of the National Historic
Preservation Act of 1966 and Executive Order 11593, the National
Register of Historic Places has been consulted and as of 20 December
1977, the following sites in the general project area have been
designated as important historical and/or cultural sites and marked
for preservation where they might be endangered. These are: the
Split Rock Lighthouse (Cook County), Father Baraga's Cross (Cook
County), and Grand Portage National Monument (Cook County). Both
counties contain a minimal number of known prehistoric sites, and
most of these are located in the northern portion of each county,
along the boundary waters region. This lack of information reflects
a lack of investigations, not a known absence of cultural activities.
At present, archaeological surveys of Superior National Forest and
the Boundary Waters Canoe Area are being planned and conducted.
Both projects will undoubtedly enlarge the number of known sites and
increase our understanding of the course of prehistoric life in
Northeastern Minnesota.

2.62 With such limited information it was impossible to adequately
describe the existing cultural environment of the project areas.
Therefore, a contractor was engaged to conduct a cultural resources
investigation of the project areas. The following information is
based on the final report of that study.
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BEAVER BAY (SILVER BAY)

2.63 There are some indications that the vicinity of Beaver Bay and
Silver Bay was an area of prehistoric and historic occupation by
American Indians. Distinctive prehistoric artifacts (including
some made of native copper) have been recovered from an island off

Beaver Bay and from the mainland inland from the Bay.

2.64 In the 1870's there was a settlement at Beaver Bay, where

Indians lived in order to work at the sawmills and lumber camps.

The location of a burial ground associated with this community is

also known.

2.65 Cultural resources from a later time and a different culture

are located below the waters of what is now Silver Bay. The vessel,
Hess, was driven on the rocks and wrecked in May, 1905. Waves

pulled the ruined steamer off the rocks and it sank into deep

water. Today the wreck is partially underneath the west break-
water of the Reserve Mining Company. (See also para. 4.84 and exhibit 25.):

2.66 The precise areas of proposed development at Silver Bay are
substantially disturbed by prior construction activities with heavy

equipment associated with the Reserve Mining Company installation.
No historic or prehistoric cultural materials were found in the
remnant areas of undisturbed sediments.

LUTSEN (SCHROEDER)

2.67 The project site is located at the mouth of the Cross River,
on the left, or northeastern bank of the river. It is immediately
across the river from the site of the Schroeder Lumber Company
Sawmill which was in operation during the late 19th and early
20th centuries. This is an historically significant site since
the Cross River was one of the few rivers along the North Shore
which was used to transport logs during the early logging days.
Cut logs were accumulated upstream behind rock dams. When the dams
were broken-out the water carried the logs downstream to the sawmill
at the river's mouth. Bank shoring and iron mooring rings are still
in place on both banks of the river. In addition a variety of iron
and leather artifacts were found in the project area. The worn and
broken condition of the tools suggests that they were discarded from
the lumber camp.

2.68 On the same side of the river and immediately adjacent to the
project area, right at the mouth of the Cross River is Father
Baraga's Cross. This site and monument commemorate a fortuitous
crossing of Lake Superior by the Missionary priest in 1846.

2.69 Within the project area there is a house foundation dated to

the early 20th century. Some sherds of historic crockery were
found in association with the foundation. The old house foundation

and the artifacts associated with it were judged not to have significant
value as cultural resources.
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Fir

2.70 A rock quarry, a proposed disposal area and two gravel pits
which may be used for the project were investigated and found not
to contain cultural resources.

2.71 Copies of the finalized contractor's report have been fur-
nished to the National Park Service, the State Historical Preservation
Officer, and the State Archaeologist for review. Their comments are
provided in exhibits 21-23.

2.72 The history of the community of Silver Bay is short. Around
1953, with the construction of the world's first large-scale commercial
taconite processing plant on the Lake Superior shoreline, the city
came into existence. The Reserve Mining Company began its construction
of the taconite processing plant in 1951, and it went into operation
in October 1955. A commercial harbor for shipping the processed
taconite was also built at the time. Since then, Reserve Mining has
followed an extensive, continuing program of adding facilities and
enlarging existing equipment. In 1966, the construction of a $5 million
research and development complex, including water laboratories, was
completed.

2.73 Silver Bay was originally built by Reserve. Located just
minutes from the Reserve facilities, Silver Bay is a planned community
unlike the "mining camp" and "company town" of the past. Most of
the homes are single-story, three-bedroom structures with full base-
ments. Some are split-level or two-story houses. More than 95 percent
of the homes are privately owned.

2.74 Before Reserve's development, Silver Bay was a sparsely populated
area; less than one person per square mile. Today, the con-unity has
the facilities customarily found in towns of comparable size for the
educational, religious and recreational life of their residents. The
public schools are of high quality. The high school, for example, has
a swimming pool, rifle and archery ranges, fully equipped shops, indoor
gymnasium, complete theater facilities, and specially designed rooms
for choral and instrumental instruction. Silver Bay also has out-
standing recreational facilities, including excellent bowling lanes,
golf courses, tennis courts, baseball and softball diamonds, skating
and hockey rinks, rifle and archery ranges, teenage centers, and
community auditoriums. There are many clubs and organizations which
contribute to the active life of the community.

2.75 As noted earlier, the community of Schroeder was firqt settled
as a logging community. Over the years, the logging industry decreased
in importance. Around the late 1920's, the town of Schroeder disorgan-
ized. The population was then approximately 250. Erie Mining, which
located near Schroeder around 1950, gave an important boost to the
economy of the town and is presently a primary source of its income.
The conmunity was reorganized into a town in 1972.
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SOCIAL CHARACTERISTICS

2.76 Silver Bay became incorporated as a village in October 1956 and
is administered by the mayor-village council system of government.

(Over the past year Silver Bay has been reclassified as a "city".)

The Lake County seat is located in Two Harbors, Minnesota. The pre-

sent census of Silver Bay shows a population of 3,405. Like most

American communities, Silver Bay elects its own officials and main-

tains its own fire and police departments and water and sewage systems.

In 1967, Reserve Mining taxes contributed $4.1 million to State and
local taxes.

2.77 The unemployment rate at Silver Bay has been low. Over 80 percent
of those employed work at Reserve Mining, which is a 24-hour day year-
round operation with an annual production of 10,800,000 tons of iron-

ore pellets, 12 percent of the total U.S. output. Besides the 1,250

workers employed by Reserve Mining, there are four to six jobs in

related industries for every person directly employed. Unlike most

of the north shore communities, there is no tourist trade in Silver

Bay nor is a tourist industry expected to develop in the near future.

Typical of the north shore area, there is little agriculture, since

the soil and climate of the region are not conducive to such. Less
than 0.5 percent of the total area of Lake County and 0.3 percent of

the total area of Cook County are used for agriculture. Hay is the most

common crop where agriculture is used.

2.78 Schroeder became incorporated as a town in March 1972 and is

administered by a town board, consisting of a clerk, treasurer and

3 supervisors. The Cook County seat is located in Grand Marais. The

1970 census showed a county population of 3,423 persons. The present
population of Schroeder is 318 persons.

2.79 There are few sources of employment in Schroeder. Erie Mining
is a primary source of employment hiring over 100 Schroeder residents.

The tourist trade also functions as an important base of employment.

A number of residents are self-employed in retail sales, a couple more

are involved in the lumbering business, and a few commute to Silver

Bay to work at Reserve Mining. One person is a part-time commercial
fisherman.

TRANSPORTATION

2.80 Silver Bay is located on U.S. Highway 61, about 
54 miles north-

east of Duluth. A private, intra-plant, double track railroad 47 miles

long, running between Babbitt and Silver Bay delivers the iron-ore

from the mining site to the processing and shipping site. 
Otherwise

no rail passenger or freight service is available. The Northern

Transportation Company provides daily bus service 
to and from Silver

Bay. There is also a municipal airport; however, all the planes 
are

privately-owned and there is no charter service. 
The nearest passenger

airport is at Duluth where regular flights are scheduled for travel

in several directions.

2.81 Schroeder, located on U.S. Highway 61, is about 80 miles north-

east of Duluth; daily bus service is available. The nearest passenger

airport is Duluth, where car rental service is also available.
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FUTURE ENVIRONMENTAL SETTING; WITHOUT THE P RO. IECT

2.I2 in the years since protect authorization, the Lo,,,

private harbors, Taconite Harbor (31 miles southwest of ! J
and Silver Bay (23 miles southwest of Taconite Harbor) i.'ve , ee

constructed. These two facilities would provide some ref, ge for
small craft from unexpected storms, although they do not fIfil

the requirements for harbors-of-refuge.

2.83 The future environmental setting without the harbc

would be basically similar to that today. The number of Dt'r- -n.n

presently boating for any distance along the North Shore ,o!,,,-:

to be limited, even with Silver Bay Harbor and Tauonite !iar.,r 'n .

Both harbors are large, limited in available quiet-water area.z d',r-nv

storms, and lack any provisions for the casual recreational boi:.
Realizing the need for a harbor-of-refuge in the Silver 3Bv area, tl-,

Reserve Mining Company presently extends its hosita:i!v t(. vt"
who must seek refuge in its harbor. This usualLy inud di'inr

the persons into town.
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3. IELATIONSHIP OF THE PROPOSED ACTION TO FUTURE LAND USE

3.01 The Arrowhead Regional Development Commission has been on
record for the past 7 years as supporting harbors-of-refuge at Beaver
Bay and Lutsen. At this time, the Commission, in conjunction with
various State agencies (Environmental Quality Council, Highway Depart-
ment, Pollution Control Agency, Department of Natural Resources, Health
Agency and the Economic Development Agency) and local representatives,

has begun work on a coastal zone management plan which includes the
North Shore of Lake Superior. The Federal legislation authorizing
this study program was passed by Congress in 1972; the program was funded
in 1973 (two-thirds Federal, one-third State). The purpose of this
management plan is to make an appraisal investigation and study, including
a review of any previous relevant studies and reports of the coastal zone

and to develop recommendations for the management of lands, the use of
which have a direct and significant impact on the coastal waters. The

3-year program, rather than curbing industrial or commercial development,
is meant to regulate the locations where the development is to take place.
A State law, which can be implemented as a tool bv the Coastal Zone Manage-
ment Plan, is the Critical Areas Law, which is a program to manage areas

of more than local significance which are under potential development
pressure. Should an area be declared a critical area, the various local

and county governments of the concerned area must meet and put together
a zoning plan for the area which, in turn, must be approved by the Environ-
mental Quality Council. The purpose of this is to have the critical area

under uniform rules and regulations serving State and regional as well as
local interests. Though an area might be declared a "critical area," it
does not necessarily follow that all further industrial, commercial, or
residential construction shall be prohibited for the entire area. In fact,

it is highly unlikely. (See exhibit 12, page A-15, for a letter of con-
firmation from the Planning and Zoning Office, County of Lake, Two Harbors,
Minnesota, and exhibit 13, pages A-16 to A-19,for a resolution of the

Cook County Board of Commissioners confirming the Lutsen project.)

3.02 The Silver Bay harbor site is in an unincorporated area under
county zoning jurisdiction. The classification states that uses for
the affected area are "residential and recreational," and, as such,
the project is compatible with local objectives and associated land
uses adjacent to the proposed harbor. Local zoning ordinances are felt

to be adequate to regulate future land use near the harbor to insure
compatible development. The Schroeder harbor site area is basically
zoned C-1, with a few spot zones of C-2. The commercial recreation

district extends approximately 1/2 miles on either side of the Cross
River and up to Highway 61. While the harbor-of-refuge is compatible
with the local planning objectives, construction of the project would

necessitate the removal of two cottages. Major amendments are being made
to the local zoning ordinances, and it is anticipated that the ordinances
will be adequate to regulate future land use near the harbor to insure
compatible development. Work has begun on a coastal zone management plan,

as indicated above.

3.03 If the harbor is built, certain activities can be expected.
Adverse effects of spin-off activities will be held to a minimum by

local land use plans and zoning. Beneficial effects would include
increased taxes and employment, and better services and facilities

for the users of the harbor.
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4. PROBABLE IMPACTS OF THE PROPOSED ACTION ON THE ENVIRONMENT

STRUCTURES

GENERAL

4.01 The proposed breakwaters at the Silver Bay harbor site would

cover 0.5 acre of existing lake bottom and 0.05 acre of land area.
Initial dredging is expected to remove 13,637 cubic yards of material

from the harbor site basin, encompassing an area of approximately

2 acres.

.1 4.02 The proposed breakwaters at the Schroeder harbor site would cover
approximately 3 acres of lake bottom and approximately one-tenth of
an acre of land area. Initial dredging would remove approximatel,
2,890 cubic yards of material from the harbor site basin, encompassing

an area of approximately 1.5 acres.

4.03 The breakwaters would act to break or moderate the effects of

storm-driven waves and to provide relatively slack water areas for

small boat refuge. However, when storm winds are directly in line

with the entry at either harbor, storm waves could create turbulent
conditions in a localized area immediately ahead and adjacent to the
opening, creating a hazardous navigation situation. Storms in line

with the proposed harbor entries are not a common occurrence, however.
The structures would tend to channelize mass flow currents entering or

leaving the harbors and could cause changes in the configuration of tie
adjacent shoreline areas and contribute to erosion by interrupting the

littoral drift and longshore currents. Littoral drift is defined as
the sedimentary material moved along the littoral zone and currents
generally in the same direction along the lake shore which tend to
move and redistribute sand along the shore. The littoral drift at

the western end of Lake Superior is generally from the northeast to
the southwest on both shores except for isolated locations. All maLt.
generally moves toward Duluth-Superior. Thus, the potential exists
each proposed harbor site for accretion to occur along the shore a(';''.

to the lake side of the easterly breakwater and soil erosion to occur
along the shore adjacent to the lake side of the westerly breakwater.
However, littoral drift should be small and consist mostly of gravel.

The Corps does not anticipate any significant problems which can not
be taken care cf in the project designs.

BENTHOS

4.04 Records indicate that, although benthic (bottom dwelling) popu-

lations are relatively scarce in Lake Superior, the lake bottom does
support viable populations of these life forms. Those animals dwelling

directly in the path of the breakwaters would be covered and thus

eliminated by project construction.
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4.35 Considering the large anount of lake bottom contained within

I.ake Superior, the amount that would be cnvered hv the pronnsed

breakwaters and any future structures is considered relatively

small: however, the loss of it and the bhnthos which would be des-

troyed constitute a definite adverse innact.

4.06 Construction of the landward ends of the proposed breakwaters

would kill the organisms living on this substrate during construc-

tion. However, this land is comrposed mainly of ledge rock and

boulders and is similar to that which would be provided under

project conditions. Therefore, these organisms could probably be

reestablished in time.

FLORA

4.07 There would be little vegetation affected by the landward ends

of the breakwaters. However, it is also true that the severe growing

conditions would prolong the period of possible recovery. Any further

development of the harbor areas, which would De inouce,.

by construction of the harbors, would also have an adverse effect on

vegetation.

FAUNA

" 4.08 No endangered animal species have been identified which wo'ild

be significantly affected by the proiect, although it is recognized

that the harbor and associated activity could adversely affect por-

tions of the wolf pack territories. This is not expected to no
4inificant, i,owu%.er, s the wolf noacks ten- to ;se .-c arei

:.e~~~~r -n_ i k : s i in -, intr , -.: . ,n t~ier, n,- r] :.t r i i tv

4.09 Land used for actual construction of the harhors-of-refuge as

well as future induced secondary development by local interests would

constitute a habitat loss for wildlife in the area. Although the

areas are not extensive it should be recognized that habitat losses

seldom come in large quantities.

FISH

4.10 Permanent structures in lake and harbor water tend to exert
.2r e:t on t',e kinds and nuroers of organisms, hoth

plant and animal. Communications with biologists from the Minnesota

Department of Natural Resources, University of Minnesota at Duluth

U.S. Fish and Wildlife Service, and local snortsmen, indicate that a

structure such as a breakwater might possibly be a desirable addition

to the lake for purposes of this habitat improvement.

supporting this concept is the rubble-mound breakwater at Two Harbors,

Minnesota. Constructed in 1971, this structure has become a pooular

fishing site. At least two factors a-7ear to be contributing to this.

First, it provides access to the lake for fisherren who do not ha:e a

roat. zecond, tie rockv structure prc;ectinz from the lake hott-7 ?rchabi'

provides a microhabitat whizh is conducive to algae and invertebrate production.
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11 4 ile the submeroed ruhble-mound portions of the proposed bre ^.
would not provide exactly the same type of substrate that nat!ira' 1 ,,.
on the lake bottom, certain bene1 its might possibly be assigned tc ,
waters.

4.12 Permanent structures would introduce woo!l, metal, concrete, r'i -
and rock to the water where none existed previously. Breakwaters il l
a relatively unsheltered coastline not only provide an area of -ill-
for navigational purposes but also provide a relatively calm an helt _.re.
area for species which would not normally be found in this tvne of lonat" , .
Increases in certain species can be expected in areas of reduced wa.e
With the increased production of algae and aquatic invertebrate ari.-1]1 -
to the substrate provided by the submerged rubble, and with good cover
available in the rock crevices, smaller forage and game fish co,,:ld e ttr,;t,-
to the breakwater. These, in turn, may attract larger carnivorous snort
fish. Should these conditions develop for the rubble-mound portion ,f the
proposed breakwaters at the Schroeder and Silver Bay sites, the breakwatc-r-
would be an asset to the local sport fishery. However, these changes in
habitat diversity, population distribution, and nutrient levels ma: nt
necessarily cause increases in the populations of species havinp ,hi'>,7 s0,-i:1
value. (For example, small harbors having some rooted aouatic plant crn.tt.
commonly support populations of bullheads, while the adjacent shoreline ma-.,
not.)

4.13 The steel-cell portions of the proposed breakwaters would probably
have little or no effect with respect to attracting game fish, but wcu'"
provide a comfortable surface to fishermen to use.

. The altered entrances to the natural hays by the breakwaters wo:i
reduce the flushing raLc of the harbor and thereby potentially infl;ence
the species present and their numbers and density.

4.15 The U.S. Fish and Wildlife Service and the Minnesota Department ,f
Natural Resources have been contacted regarding spauning grounds in the
proposed harbor areas. While the entire Minnesota shore of Lake Superior
is potential lake trout spawning ground, no critical spawning grounds 'have
been identified at the Silver Bay site. However, the Cross River near
the Schroeder harbor site is designed as a trout spawning stream.(1 ) Pink
salmon enter the river every fall for spawning while rainbow trout and steel-
head spawn every spring upriver and at the river mouth. An occasional 1r:-7
trout also makes its way into the Cross River for spawning purposes. No
critical spawning areas are expected to be eliminated by the placement of
the proposed breakwater. A reply from the U.S. Fish and Wildlife Service
regarding the proposed site at Schroeder has been received (see exhibit 2C).
They do not expect the development of the harbor to have any significant
adverse impacts on fish and wildlife resources.

(0) Commissioner's Order, 1852, Regulations Designating Trout ,trea7m!.
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.t) l lildino at p -pb,;ic,il pr,.seoco oi struc'tures ;uch as

-, tier , , , t ' 11 'at io al i> cuW 1 t-uIcte ,
:L' eri,ls foreign to tLe area or t . harbor have certain potenti il

:hu:,ic1 l impacts upon te aqu atic cnviranmlerL.

. htak , tirs and pi,1-rs i ' i ti1,, t e trace amounts 'A'rio:s
I ' s a L resul t of I eac hi n of i: t i \,e rock, ,-oncre te or st ee.

t pil inc after long submersion on the water. Piers cr docks

whicIh use treated or galvanized steel pilings contribute zinc ant: Il
amToints of lead, cadmium and iron. As leaching proceeds over time,
piers having treated timber pilings or cribs contribute oils and
nh ienols. Fainted or electrified navigational aids on breakwaters

piers, and docks contribute lead, zinc, copper, and other elements as
theyl age and deteriorate while weathering. However, though the prten-

tial for long-term leaching of inorganic constituents from structures

exists, it is usually considered minimal.

CONSTr UCT ION MATERIAL

1.- The rock, sand, and gravel proposed for use in construction

,e proposed breakwaters are expected to come from existinz
(itiiurries, sand and gravel pits, or local stockpiles. If the con-
tractor ,elected uses these sources, excavation for procurement of

material would involve an extension of present land uses, and little

impact wouid be expected. If new sources are developed, the signifi-

c;nce of te action would depend upon the environmental features at

the quarry site and could vary from a minor impact to a significant one.

'..19 Rock for rubble-mound breakwater construction at Schroeder can

le obtained from the Carlton Peak 0uarrv. This quarry is located

"proxinqatelv 3 miles from the harbor site. A quarrying operation

1,d have to be set uip at this location. Two sources of granular
:ate ii -ire available adjacent to T.H. 61, approximately 1.75 miles

from the construction site. It is proposed to use material from

(,itlier of these sites for steel--cell construction.

, .2, At Silver Bay, rock for rubble-mound construction can be obtained
from an abandoned quarry located immediately west of the proposed dredge

!i pe sa area. This site was used to quarry rock for the existing
tacsr, Mining Company west breakwater. A quarrying operation world

*t'>- tc be set up at this location. Another source of rock is C.arit,
i:ak (discussed above) located about 30 miles northeast of the project
site. It Is proposed to use ,,-rinular fill as cell fill. Ap retO s cs

are available west of the business district of Silver Bay. All constructico
nateorial a would renicire tests to determine whether Corps of Engineers
standard!s can he met.
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AESTHET S

4.21 Evaluat ion of aesthetic impacts is sub ecti ive and hasi Ic, 1
, matter of personal tasLe. In tnis case, aesthetic d!eg ra( ,Llt
is suggested by the change from the natural appearance of the site
to a situation of less randomness and diversity and a greater number
of straight lines.

.2 In this re ,ard, construction of the proposed breakwaters woild
aive an adverse impact on aesthetic values through the introduction

of straight-line features into the natural coves. This effect would
!e accentuated when the local interests complete construction of the
!arbor facilities (wharf, buildings, etc.).Further aesthetic degrada-
tio:: could occur if the rubble-mound portions of the breakwaters were
n, t constructed of rock having similar coloration to that naturallv
surrounding the coves. Although the rubble-mound features would be
c-onstructed of rock native to the area, the bedrock along the North
-Lmore exhibits considerable variation in appearance. During prepara-
tion of specification; for the construction contracts, consideration
would be given to specifying that rock used durin, construction should
have a similar appearance to that at the harbor sites.

.2 The rubble-mound breakwaters a: .uld appear imd act as rock'; rer
projecting from tie lake bottom. The steel-rell tortions of the break-
waters would present a broadside .iew to an ,bserver on the lake and
would probably appear as artifirial walks along the shoreline. At

chroeder, the stell-cell portion of 215 feet total length would have
li te visual impact when compared wi th te IQ5 fet of rubble mounc.
The steel cells would develop a coatin o!- list. However, as the cell

hould he capped with grouted ro, K r ei ios.heric appearance should 'e
-jro pleasine.

. . At Silver li~ v (HPt..Itvr t t', , .!-1- . ' " t

1t in IwoulJ Id h v
iis rupt the p ' . I I1,. . t. ... .
h, ori ove r 10,4.i Ti t~ h( fr' 1ti, i. ro,

wi~~1- 1 frI o r I I" I w'- hi 1w il 1 1 ,, i -I t .- r t u h( , . 1 th fr .,t ',,:I) h i, CI, iu T' i ,

t Tc ii t i ;oi
V it,,m l d- l I, ,t , , , !I , II . k w i~ It~ ill,'t t t , . 1 - i .* , : .

4.25 Reaction to the aesthetic impacts could he expected to vary
ar'ong the different sectors f the pulbl ic. Proiect beneficiaries
typically have a greater tolerance for aesthetic deterioration. They
view the projects as directly or indirectly benefitting them econo.ricallv,
for example, and it is of no great concern if appearances suffer some-
what in the process. Those who place heavy emphasis on aesthetics
are usually not affected in a direct social or economic way by the
project work. They usually do not have a strong advocacy, although in
this case the scenic qualities of the North Shore are sufficiently
well-known so that concern for aesthetic qualities is strong. Given
the scenic qualities of the area, the importance of any aesthetic
impact Is great. It has been noted in other harbors that breakwaters
draw visitors even during Lake Superior storms. Sightseers and photo-
graphers come to watch the waves furiously poundinR against the structures.
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TEMPORARY IMPACTS DUE TO CONSTRUCTION

4.26 Durin; the construction phase of the project, increased water tur-

bidity in the immediate construction area would be anticipated. Potential

environmental effects of turbidity include suffocation of some bottom-

dwelling organisms and fish eggs spawned in the immediate construction

area where turbidity would be greatest. However, construction procedures
would be coordinated with the Department of Natural Resources and the

U.S. Fish and Wildlife Service to assure that all necessary precautions and

mitigative measures are taken to minimize adverse impacts.

4.27 Aesthetically, the increased turbidity would be displeasing. Lake

Superior is noted for being a clear-water lake with low turbidity levels

and even localized temporary turbid water conditions would detract from
that quality.

4.28 Various types of boats, motors and mechanical equipment used in

construction may contribute oils, grease or other chemicals to the harbor

or open lake waters. Although normal caution is exercised to prevent

accidental spillage of chemicals or oils and grease during construction
and maintenance, a certain amount does enter the water through
routine bilge pumping and the submersion of rock handling equipment.

4.29 During construction there would be increased noise, dust, and

truck traffic. This increased traffic on Highway 61 might be a safety

hazard and result in increased maintenance costs for the roadway. Short

term impacts to air quality may result as diesel exhaust from the motors

above the barges, tugs and tenders must be vented into the air. Dust at

both the construction sites and the borrow areas would be expected.

Although these impacts are of a temporary nature, they have the potential
to be annoying and disruptive. Since there is low local population, the
effect on the human environment is not considered significant. The loca-

tion of dredges, scows, barges and other large pieces of equipment at the

proposed harbor sites will not, during the construction process, cause

traffic congestion as previous to construction there is no harbor or boat

activity. It is not anticipated that construction activities would inter-
fere with Reserve Mining's commercial ship movement.

DREDGING

4.30 As stated previously, construction of the proposed harbors would
require dredging approximately 13,637 cubic yards at the Silver Bay site

and 2,890 cubic yards at the Schroeder site. Excavation at Silver Bay

would include blasting solid rock.

4.31 Presently, it is not known what type of dredge would be utilized
for the initial dredging of the harbor bottom; however, it would have to

be a mechanical dredge since the rocky nature of the proposed harbors
prohibits the use of a hydraulic dredge. A mechanical dredge operates

by dropping its bucket into the lake bottom and obtaining a scoop of
bottom material. The impacts of specific types of mechanical dredges

are primarily the same.
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"Kb[DIT

ment clouded water. Digglng, distirbing, and .,.rov !,iv t t'-' t

ments tends to churn up the b,;ttorr. Lift ,.T In I .1 -t .,
ments through, and out of, the wa'er also rsu~tz in t lr!idi i -

"mud' washes o ,t of, or overflows from, thE dredge bu:cket

4. j The act of dredginy tends also to redistribrte a.:,
some of the finer sediment material ,ihIcL 'iay be ,n-, ,t t4i
sediment-water interface. After dre'dgf:,,a s cean-<I ti:j f i.i
material, which has been resuspenred as ir[i t , v,': I ett ,'
and be redeposited in bolh the drA:A,il ai hc ..i -icat unEdr..c

areas. Tbe amount of ftne,easi 1,7 dIstirbed so Iient s, rhcrefotrt
May oten be greater ici the adjacent uoiredged areas because the.'
represent the orio.nal srate: plus some (F the add.'cLtiraJ matfur;al
stirred up )- dredging.

4. s4 The auotiiut of ttrI'} 1l tv is relate I t cart C: tche nature ot
the buttom sediments betry dredged 'an, aiod gravel create ro' 1-
tively little turbidity, while clay ind 1 iQ!t orYii1I, c m k " V ,. I
create more turbidity. Genetallv, however, Ltne "pltme' of dreoieA
induced turbidity is of relatively small extent and short duration.
Due to the rocky bottoms of thE pr ,poed harlors, little turtAi!it.'
is anticipated at either ,roposed hIa hor site.

4.35 Although the full ef .t-cts or tui t-t t, ('1.0rt 'A ,.L, . ]

all situations, the general. etfecL of trALl!itv aryt known ar,,. .i
pending upon the duration and ext t nt of r:,- t rb- i A t r:,d ,1A,'
clear th.t this factor may have an .inot atlt ,11,ii 1t 2
The most obvious effect Is a rediictlun of I ,,.hi )enf, rar loll
water. fn most cases the reduction of light penetraior; z ,, .- :
tively short duratic-n and would have relatlv-Iv little effse'c, ',
the i5 ht requirements of sensitive ,rganirl, . 'ediaentati n
,djat.ent Lake 5ottorn wo, d idverse] . t t-, t' .
bottom dwelling organisms.

4.3b More subtle, and therefore more diffirult tr accuratc'l\-,
mine, are the effects produced upon aquatic life and water quilft
the area of the operating equipment. Turbidity Cou Ls and a ,, tat.

release of oxygen consuming nut:Ients, eqpecialjv whore dredg:cl r':
highly organic sediments is being done, can be exrec,-ed to red,
the dissolved oxygen lt.Vel ot the MSl:! , iOL.tI watt'r to the poi. ,
certain sport fish with high oxygen needs would be driven off. ()o
the other hand, the same nutrient releases mav, over a period of titme
result in higher plankton levels and an influx of rough fish, and over
a long period of time result In possibly a hiher biomass and greater
species diversity in that part of the harbor. Another effect of
turbidity is the abrasion of respiratory surfaces of aquatic organ.is,-s.



4.37 Turbidity also affects resuspension, redistribution and
related solubility, and accelerated oxidation or reduction of various

oils and grease and heavy metals such as lead, zinc, mercury, and

copper. All of these substances are toxic to living organisms, al-

though it is as yet not fully known to what extent dredging-influenced

turbidity infl';ences toxicity concentrations. The adverse effects of

dredging regarding the above phenomena are expected to be minimal

because there would be a high concentration of bedrock and large
boulders and a small amount of the fine sediment associated with

adverse environmental effects. As indicated on page 14, taconite

tailings are deposited on the bottom over much of the western part

of Lake Superior. Thus dredging of the harbors may stir up and re-

suspended tailings that have already settled, resulting in redis-

tribution and increaseI dissolution of the tailings. Resuspension
of asbestiform fibers, the origin of which is claimed to be the taconite

tailings, may also occur. Refer to paragraph 2.31 for more detailed

information regarding the potential impacts of these taconite tailings.

WATER CONTAMINATION

4.38 All of the Corps operated equipment associated with main-

tenance dredging and breakwater repair is equipped with sanitary

holding tanks for containment of on-board generated wastes. However,

a certain amount of water quality impairment exists as a result of

the dredging-induced turbidity, discussed above, and as a result of

waste oil and grease from bilge pumping and equipment operation. On

1 July 1974, Kieme Bilge Water Filtration Units were installed on

board the GAILLARD and COLEMAN to remove oil and other contaminants.

Other Corps vessels working in conjunction with the GAILLARD and

COLEMAN can pump their bilge water into the filtration units.

NOISE

4.39 Noise associated with the operation of the dredge is very

substantial. The use of large mechanical equipment results in

noises associated with the motors, the winches the raising

and lowering of the dredge bucket. However, the noise from dredging

would occur only during "normal" working hours.

CHEMICALS

4.40 Dredging removes material from the top of the sediments which

have accumulated on the harbor bottom. Removal of potentially

toxic material associated with the sediments can have a desirable

impact in reducing the supply available in the harbor.

4.41 Dredging, and its concomitant disturbance of bottom

sediments, causes a temporary resuspension of some of the fine

particles as discussed in paragraphs 4.32-4.37.

4.42 Resuspension of fine particles can lead to an increased con-

centration of nutrients and organic material in the vicinity of

the turbidity plume, with the added possibility that a transient

toxic environment may be created for fish and other aquatic life.

If the sediments contain specific toxic elements sudh as metals,

the process of redistribution which accompanies dredging may raise

the level of these potentially toxic materials to the point where

they threaten the living oiganisms in the aquatic environment.
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4.43 In addition to resuspending physical particles, dredge-indrtivd

turbulence also brings soluble chemicals from the sediments into
solution In the water. In warmer and more eutrophic waters t>i
ahditlon of nutrients and chemicals may have a direct Impact in
causing temporary algae blooms. In the colder Lake Superior Vater-,

however, heavv blooms have not been observed. The increased ccon. v2

tration of available nutrients would be expected to support lar,(,r

plankton populations, but not to the extent that nuisance blooi-;

would occur. It is expected that dredging at the Schroeder iind 01 i 1 1
Bay sites would have negligible adverse effects on water qual it., 1
sediments that have been identified with moderate or high 1 &,W ,

he,Lvv metals are almost exclusively outside the area (if prcp !i
dredging. The area to be dredged does not have a high concentrct i, l
of fine sediments. Dredging operations at Silver Bay are ;ilso t ';,
to have negligible adverse effects. Only one sample from tht :irc it,

be dredged had high PCB values and repeat testing did not confirm th.

prcsence of PCB's. The majority of the dredged material will b, ri,1-,
io the adverse environmental effects will be negligible and li.qt -,
lurger than the dredging operation.

4.44 The introduction of chemicals into solution is considered

to be one of the unavoidable impacts of dredging, using currently
available equipment.

BIOLOGICAL

4.45 The surface layers of the sediment support an appreciable

population of benthic (bottom dwelling) organisms which are charac-
terized by a relatively high species diversity. The act of dredging

removes not only the accumulation of sediments, organic matter,
nutrients, and other materials associated with this surface layer,

but it also removes these benthic organisms. On this basis, it is
apparent that the newly exposed layer of sediments which remains

after dredging would have a reduced amount of organic matter and

fine material in it, and in addition would have fewer- henthic or'in-

isms than before. The potential also exists for an overall. redoct ,-
in species diversity.

4.46 The impact of destroying the benthic community, however, seems

to be relatively short-lived (as opposed to habitat alteration).
ropid rate of reproduction and the likely residual of relativel I

numbers of benthic organisms which would float or fall out of the
dredge during the act of dredging are factors which would apparent>:

result in a rapid recolonization and reestablishment of at least some

members of the benthic community. It appears that in some instances
this may be achieved within months after the dredging operation has

ceased.

4.47 In relatively "clean" dredging operations, where the major
portion of the light and fine clays, silts and organic materials,
as well as the underlying sediments, are removed; an area of sedi-

ment having a larger average particle size and greater average den-

sity is exposed. Because of this increase in particle size at the
surface, the new surface would probably contain lower concentrations
of absorbed material such as organics, nutrients, and heavy metals.
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4.48 If a totally new euvironfpent (hal itat) were exposed bv drcd;'i ,,

a di f fCrent hentihi C c o1n n ity woulid bV , exlVc ted to dove :lop

dredi; ti fnvlve 'S.;Oi0 o ed it~in~ts which haivo not been eYxrosce4 to
the aquatic environmelt.

4.49 The rate at which a benthic community reaches equilibriun
after lr jn4d;' (p-raLiOs h 10 not beeo docuL'ntLd . ,)rani. ;usmav,
in fact , returu relatively rip illv, but the sv-tl.iotic relat ions, IDs
betwceu various species suii ,.st that a transitional benthic cor.munity

would be established shortly after dredgin,, and that it would

probably take a period of years before a stable benthic community;

reestamlisis itself, depending upon impacts of isarbor usen

ORGANIC MATTER REMOVAL

4.50 The material at the sediment-water interface is frequently

high in both organic and chemical components. This material tends
to be both chemically and physically active. Decay of organic

mterial tends to produce an anoxic (oxygen depleted) condition at

the water sediment interface. The anoxic condition at and slightly
above the interface results in anaerobic decomposition of organic
and other matter in the sediments at that point. Harbor areas where

high organic levels and correspondingly low oxygen levels occur

would be generally unsuited for higher forms of game or commercially
valuable fish, whose respiration is dependent on high dissolved
oxygen levels, but would be instead frequented by other species
such as bottom feeding rough fish which have a lower dissolved
oxygen requirement.

4.51 Removal of the organic material by dredging is expected to reduce

the oxygen demand on the water at the interface. The waters of Lake

Superior, however, are normally high in dissolved oxygen throughout

the year; it is, therefore, unlikely that changes in the oxygen demand

of areas in the proposed harbors at Lutsen and Beaver Bay would have a

significant impact on fish habitat from this point of view.

BItAST iNL;

) Z I'opulations of benthic organisms and plankton in Lake Superior

are very low. Blasting operations would remove these populations in

the priject vicinities; however, it is expected that new communities

,,[ benthic organisms would be established.

4.53 Fish in the immediate area of the blast would also be destroyed.

The activity of drilling and setting the charges may drive some of
the fish from the blast area, although they would return following
dredging activity. To lessen adverse effects, all blasting activities
would be coordinated with the Minnesota Department of Natural Resources

and the U.S. Fish and Wildlife Service.
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)R1)t;E MLFERIAL DISPOSAL

4.54 An on-land dredge disposal program is proposed for both hirbor.;

tht. impacts of on-land disposal and related activities are discursiiJd

blw.

BEACH NOURISiDIENT

4.55 Beach nourishment would utilize large boulders dredged from

the harbor in a practical manner, representing a recycling of a

valuable natural resource. Dredged material would only be placed

at or above the water line for the purpose of riprap, and only at

the Silver Bay project site.

CONSTRUCTION RESOURCE

4.56 Like beach nourishment, utilization of dredged sediments as
a construction resource for road repair or breakwater fill material
would utilize the sand, gravel and stone dredged from the harbor in

a practical manner, representing a recycling of a valuable resource.

However, temporary stockpiling of the sediments on the lake shore
prior to its being hauled away would occur. The potential would

exist that rain, meltwater or some other natural or human activity

could carry possible contaminants back into the lake before removal

of the sediment. The possibility of leaching can be reduced, although

not eliminated, by allowing stockpiling near the harbor for only

short periods of time (days). Possible leaching of contaminants

into the lake could continue if the dredged material were utilized

as fill in the breakwaters.

ON-LAND

4.57 Confined or on-land disposal is seen as a means of delaying

natural and culturally-induced eutrophication of the harbor and

open-lake waters. Confinement of bottom sediments would result

in much less potential for heavy metals, toxic materials, and other

pollutants being contributed td a harbor or open-lake ecosystem.

4.58 Disposal of the polluted material must be accomplished in a
way that will insure that the undesirable material does not have

adverse effects on the total environment. Of particular signi-
ficance in this regard are any high concentrations of potentially

toxic heavy metals in the material and the possible leaching of

these heavy metals (or other toxic or pollution material) to the
disposal site surrounding or, in the case of volatile substances,
to the atmosphere. (This has been a major concern in other harbor

on land disposal programs. However, for Knife River Harbor at

least, studies seem to indicate that the possibility of leaching
poses no long-term detrimental effects to the environment. Leachate

tests done in December 1974 on two polluted sediment samples taken
from Knife River Harbor indicated that there should be little risk

using Knife River dredge material for cover material on the old
Knife River dump.) Short-term storage of the dredge material on

the shoreline prior to final disposal could allow leaching of

certain chemicals back into the harbor. The potential for adverse

environmental effects is lessened because the material to be dredged
is mostly rock. The dredged material will not have large amounts of

fine sediments which are associated with the potentially harmful and/or

toxic elements of the dredge material.
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4.59 An obvious result of either on-land or in-harbor confinement
of polluted dredge material is the extensive utilization of space
involved in holding the polluted dredged material. Disposal of polluted
dredge material on land will subject the material itself to wind and
water erosion.

4.60 For on-land disposal at the Schroeder site it is proposed to
place the excavated material from the Schroeder site in an area ad-
jacent to the haul road leading to the Carlton Peak quarry site (see
exhibit 4). At the Silver Bay site, excavated material could be placed
in an area west of the harbor site (see exhibit 5). Care would be taken
to prevent any significant adverse effects on the ecosystem of the affected
areas. According to a letter from the U.S. Fish and Wildlife Service (see
exhibit 20), the proposed disposal site for Schroeder appears to be an
acceptable site. They anticipate minimal adverse impacts on the wildlife
resources in the area.

4.61 A dredge disposal site initially will be little more than a
barren detrital area devoid of vegetation. As such it will present a
new environment for primary succession. The type(s) of vegetation that
will succeed on a disposal site is a function of several interrelating

factors. If the dredge sediments are simply deposited in an area, the
main factors affecting vegetation seem to be: (1) substrate condition;
(2) moisture; and (3) exposure and (4) kind of seed available. Micro
relief is also important.

HARBOR UTILIZATION

4.62 Increased use of the sites would result with the construction
of the harbors-of-refuge and associated recreation development. More
pollution in and around both sites is anticipated. This pollution
may adversely affect the local populations of some aquatic organisms.
Probable sources of water pollutants would be increased exhaust emissions

from boat motors, possible fuel spillages and debris discarded by the
ever present litterbugs. A significant pollution problem is not expected
to be generated by increased recreational traffic. However, oils, grease,
organic materials, nutrients and heavy metals generated by the increased
recreational boating would eventually settle to the harbor bottom and
become mixed with and incorporated into the bottom sediment. Noise pollu-
tion could result from an increased level or duration of sounds associated
with boating. It is expected that noise levels would peak on weekends
during the boating season and would be minimal during weekdays when boat
usage is not as great. It is not expected that recreational boat traffic
at the Silver Bay harbor-of-refuge would interfere with the movement of
ore from Reserve Mining's harbor.

4.63 Harbors-of-refuge are usually subjected to secondary development.
In these instances access roads, parking areas, boat launching ramps,
sanitary facilities and public wharves are associated with these small
boat harbors. In some cases, marinas and/or parks and campgrounds have
been developed. Frequently, a harbor is an asset to the neighboring town's
desirability as a tourist spot and has thus induced construction of tourist
related facilities such as gift shops, bait and tackle shops, restaurants,
motels, etc.

40



0. This secondary development, in turn, has beneficial and adv,:rse.

erivivroumnta] , socioeconomic, historical and archaeological impi.
1cpendi ng on its size and locdtion, any construction project wi i
uff( : t to varying degrees the flora, fauna, fibh, berlthoc , w:ttcr
air t iinilit y, aestretics3, ancd socioeconomic characterii- c t t:.,.
sutrouit- nq region. A di~cussion of these impacts would icc silsi :
to that presented in this EIS for the construction, operatior And
maintenance of the two proposed harbors-of- refuge. Adverse imla:ts .Jp,
the flora have been minimized by using the existing acoess r-ia
alignment as the base for the proposed access roads for the piojp ,sk-
recreatrina I development.

4. o i, this inEtance, ttier,- is not much seconclary developme:;, ,xpectt-

ftor -,ither ot the two proposed harbors, though both harbors art; belrg

desiqned for the eventual construction of minimal berthing facilities.
At this time a boat access, restroom and picnic and parkino faciltes
are being proposed at the Schroeder and Silver Bay sites. No further

develc.)ment is anticipated for the near future at either harbor.

Rather, the proposed harbors will serve primarily as harbors-of-lefuge.

SO(I1)EC0NOMITC IMPACrs

4.66 The proposed breakwaters would provide harbors-of-refuge for

boaters and improve the safety of navigation on Lake Superior. A
reduction in damage to boats moored in the harbor during stor::s 'ould

result. The Corps considers the potential life- and property-saving

benefits to be derived from the shelter provided by the project as

sufficient justification for construction, operation and maintenance

of the two harbors, though neither are expected to grow into centers

of booming commercialism. No significant economic impacts to the
)ocal areas are expected with the provision of harbor facilities by

the local interests. Any economic gain at all would be associated
with businesses of the tourist industry, in particular the small-

boat trade. Adverse social and economic impacts attributable to

the proposed project would accrue mainly during construction. lhene-

ficial socioeconomic impacts would occur as well during construction,
operation and maintenance activities as money would he spent directly

in the respective communities for groceries, supplies,

entertainment and the like.

4.67 Since summer residences adjacent to the Schroeder harbor si
would be occupied during construction, certain constructura] pl-cudur.,
woild be necessitated to mitigate undue disruption to the affecrtej
persons. Dust caused by any of the construction activities would ih..,
to he rtbated. The entire east breakwater would have to be built
from the lake surface as landowners and residents living ad ,iwvut t,, th.'
east breakwater preclude utilizing any land access for construction
purp,,ses. The summer residents obtain their potable water supply
from the lake in the proposed harbor area. These water supply ine-s
cannot be cut off and must remain operational during and after
construction. It is the responsibility of the local sponsor to pro-
vide water for adjacent resIdences.
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4.68 Beneficial socioeconomic impacts would occur as well during
construction, operation and maintenance activities as money would
be spent directly in the respective communities for groceries, supplies,
entertainment and the like.

4.69 With the new harbors, increased volumes of tourists and recrea-
tionists along the North Shore may be expected.

4.70 Schroeder is a tourist community with its economy based on
the Erie Mining industry and tourist trade. It is speculated that
a harbor-of-refuge would er' ance this sector, making a bright out-
look for tourist-oriented asinesses. Presently, however, little
secondary development of ne harbor or economic impact is expected.

4.71 Silver Bay is not a tourist community. Its economy is based
on the taconite industry. Although Silver Bay will not benefit
from the tourist trade, the village is very anxious for a harbor-
of-refuge. Already a number of persons in the community possess
boats but have no place to keep them. To launch their boats they
must go approximately 3 to 7 miles to King's Landing, a small boat
launching area with a shed for storage of a limited number of boats.
The sandy approach condition of the dock and the small size of the
landing make any launching of a boat a difficult and time-consuming
process. Furthermore, in the event of a storm, King's Landing would
not be able to handle more than a few boats at a time. With a harbor-
of-refuge it is thought that more residents would purchase boats and
spend their leisure hours on Lake Superior.

4.72 The proposed harbors-of-refuge would not appreciably affect
the cohesion, growth, business or labor forces, tax revenues, and
property values of the communities involved. The proposed sites are
not in agricultural areas, and at the Silver Bay site no displacement
of any permanent residents would be required. However, the lands
necessary for the proposed harbor at Schroeder are owned by three or
four private interests, and construction of the project would require
the removal of two rental cottages.

4.73 Some loss of business and tax revenues would result from buying
of property and removing the two cottages. Occupants of the remaining
private and rental cottages would be subject to the negative effects
of a changed view of the lake and possible distraction by activity at
the harbor. These negative effects and changes in property value of
the cottages would probably have very little impact if the primary
interest of the renters or future owners of the cottages was in using
the harbor for boating on the lake.
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REC RIAT I ON

7.-.4 For the opou-d rtcreatio facilities, recreational sa e ,1f Kit
: roposd harbors and adjacent area would increase significant 1'. I.
I ui-,e the size of the recreational resource base is 1 imit ed, ,nnua]
ii - projections are based upon the capacity of the resource. Schr'edr
has a visitation -apa,:itv of 8,910 recreation days per year, ind Silver
Ba,.,'s visitation capacity is 13,500 recreation days per year. Thie

rcLeation days ttributable to the basic Harbors-of-Refuge prc ject

ar 1,475 tor Scnroeder and 1,700 for Silver Bay.

4.75 It is believed that the recreation resource would he used to
capacity. Existing usage now consists only of occasional sightseeing

So the net increase due to proposed recreation development would
be close to 7,445 for Schroeder and 11,800 for Silver Bay. If the harbor
ani recreation facilities are built, some spin-off activities can
be expected. The adverse effects of spin-off activities will be held

to a minimum by local land use plans and zoning. Beneficial effects
would include increased tax base and employment opportunities, and

additional services and facilities for the users of the harbor.

TIIE IMPACTS ON STATE GOVLRN11EhT OF ANY FEDERAL CONTROLS ASSOCLATED

WITH THE PROPOSED ACTION

4.76 The primary impacts of Federal controls associated with the
proposed action are mostly directed at the local interests of Schroeder

and Silver Bay as detailed in paragraph 1.08. '!owever, both Schroeder
and Sil.,er Bay are eligible for State Natural Ies-,kaces Fund Assistance,

and the State of Minnesota will be funding oli,-half of the eligible
local share of the cash contribution for the two harbors. If
secondary development is to occur, it is very probable State permits

would be required for many of the projects. It is possible there woul

be some degree of change in land use for the project areas with some
indirect effect upon the State, for example, through the county-
administered shoreline management program. It is also conceivable

that the minor developmental pressures may contribute to the pressure

for critical area designation for the region.

TiLE MULTI-STATE RESPONSIBILITIES ASSOCIATED WITH THE PROPOSED ACTION

4.77 No impacts of the proposed action upon multi-State responsi-
bilities are anticipated, nor are there expected to be any signi-

ficant environmental effects of the action upon adjacent States.

OPEI'ATION AND MAINTENANCE

4.78 As stated in paragraph 1.22, operation and maintenance activities

at the proposed harbors-of-refuge would include breakwater repair,
dredging and dredge material disposal. Temporary congestion during
repair, dredging or disposal may result when the equipment is located

in the navigational areas of either harbor. Congestion in the pro-
posed harbor-of-refuge at Silver Bay is not expected to interfere
with the movement of iron ore from the commercial Silver Bay harbor.
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BREAKW4ATER MAINTENANC E

4.79 Breakwaters would requi re requent and extensive maintenance.
Ice at this Lake Superior shoreline is very heavy and has a tendency
to move. Lake Superior waves caused by storms from the northeast
are the highest of all Great Lakes waves. From shipboard, waves
have been recorded reaching a 23-foot height. However, waves of
this typ he haoccurred at a frequency of only about once in every
50 years and lake bottom configuration in front of the harbors
will cause some loss of energy of the very high waves before the
breakwaters are reached. The extreme storms can be expected during

I early spring or fall.

4.80 Maintenance would consist primarily of replacing rock torn
from the breakwaters at the Silver Bay and Schroeder harbor sites
during the Lake Superior storms. Breakwater maintenance would utilize

the Corps of Engineers floating plant as described in paragraph 1.12.
This equipment may contribute oils, grease or other chemical com-

pounds to the harbors or open lake waters. Although normal caution
is exercised to prevent accidental spillage of chemicals, or oil and
grease, a certain amount does enter the water through routine bilge

pumping and the submersion of rock handling equipment.

DREDGING

I 4.81 As indicated in paragraph 1.15, little or no maintenance dredging

is anticipated for either harbor due to the "pocket" natures of the
~harbors resulting in no significant amount of fluvial sediment deposi-

tion, and the rocky nature of the harbor bottoms. Whenever dredging
is necessary, the impacts would be the same as those described in
paragraphs 4.30 through 4.51. The degree would depend upon the

amount of dredging necessary.

DREDGE MATERIAL DISPOSAL

4.82 Impacts would be the same as those discussed in paragraphs
4.54 and 4.57 through 4.61, the degree depending upon the amount
of dredge material to be disposed of. As stated previously, little
or no maintenance dredging is expected at either proposed harbor.

IMPACTS ON CULTURAL RESOURCES

4.83 Within the actual project areas and the access rights-of-way
there are no cultural resources which will be affected either bene-
ficially or adversely. However, the projects may have effects on

cultural resources located very near the project areas.

BEAVER BAY (SILVER BAY)

4.84 The wreck of the Hesper is not located directly within the
right-of-way. However, the dredging and blasting of the harbor-of-
refuge could have an adverse effect on the remains of the vessel.
In compliance with the National Historic Preservation Act of 1966 and

Executive Order 11593, the State Historic Preservation Office of
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..... .... t. I .1 the N. . L i-01 I . .gi st... r C rtri.

the. l._ j r ( eAhib it 24) It ws Ih is det ermninat ion that the lespe . is

'ot k t i )i bl for inc usion n the N;it ional Register because (4 it

1) t coulition (exhibit 25). We concur with this determination,

Ind wi l not proteed further with the Advi-sory Council's "Procedures

fi tile P'rotection of titoric and Cultural Propt-rties." Iht- infor-

htat i . lc ed 11" (,ut c.eo!tractor and subsequunt c anvers t; ti n s with t lo

t,tft ot the State Htistor ic Pres rvation Office and with a local

-tuha div r wh,, h s visited the v ess ], all indic'ate that the v,ss",i

~ii 5~ b e el] sc r i o ii-;I v d a rm ii!, .!1 )% hN o at l r al a n1d :1a il-Im id t a u e a n dl t h at
tr, ire feW remaiining irtifa s.

LUTSEN (SCHROEDER)

4.85 Construction of the project will have an adverse impact on the

artifacts and the house foundation which are located within the area.

However, these materials have been determined not to have historical

value. Therefore the adverse effects will not be mitigated.

4.86 Blasting is not presently scheduled for this harbor. If plans

are changed to include blasting, precautions must be taken to

insure that Father Baraga's Cross is not damaged.

4.87 The proposed recreational developments associated with this

project have the potential for enhancing the surroundings of Father

Baraga's Cross. If this potential is realized the project will

have a beneficial impact on this cultural resource.

4.88 Construction of the project could have adverse impacts on the

materials associated with the Schroeder Lumber Company Sawmill

site. To i.itigate these possible impacts the bank of the Cross

River will not be disturbed duriig construction.

5. PROBABLE UNAVOIDABLE ADVERSE EFF(TS W'.4tHICH CANNOT I3E AVOID!:d

BREAKWATER CONSTRUCTION

tWI y constructing the proposed breakwaters for the tseaver Bay and

lutsen harbor-of-refuge projects, sone unavoidable adverse environmental
impacts would be erIcountered. Approxima tly 0.5 acre and 3 acres of

Lake Superior bottom would be covered by the breakwaters at Silver Bay

and Schroeder, respectively. As a result, bottom dwelling organisms lo-
cated in the path of construction would be directly affected. Although

the area would be relatively small when compared to the remaining bottom

surface area of the lake, the lact remalis that a quantitv of habitat

would be lost if the proposed projects were constructed. In addition
to the acreage affected by t -IsructLion of the breakwaters, there
would be an undetermined numb cres of both lake bottom and land

area involved with future constru, n of projects induced by the con-

structed harbors-of-refuge including the currently proposed recreationail

developments.

5.02 Increased water turbidity and sedimentation in the immediate
construction area would be expected during construction and for a
short time afterward. Some bottom dwelling organisms and any fish

eggs spawned in these areas, both of which are easily suffocated

by sediment, would probably be lost.

5.03 The altered entrances to the natural hays would reduce the

flushing rate of the harbor and thereby potentially influence the
species present and their numbers and density.
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5.04 The areas where construction materials are obtained would be
disturbed. Vegetation which might be established in these places
would be eliminated as the structural materials are removed. Al-
though appropriate landscaping and reseeding would restore some of
thle vegetative cover, it would be a period of several years before thedisturbed areas would approximate natural plant communities.

5.05 Increased noise levels and possible airborne dust pollution

are impacts which would be encountered during the construction phase
of the proposed project. These effects could be expected at both
the borrow areas and at the construction site. Although both impacts
are of a temporary nature, they have the potential to be annoying
and disruptive to human and natural environments. In addition a

potential safety hazard can be anticipated because of the increased
truck traffic that would be necessary to transport structural materials
from the borrow areas to the construction site.

5.06 Construction of a harbor-of-refuge at Schroeder would result in

the removal of two rental cottages.

DREDGING

5.07 The physical act of digging a hole in the harbor bottom causes
several unavoidable effects, the most obvious of which is turbidity.
Clouds of sediment are released to the water every time the dredge
bucket or clamshell digs into, disturbs and removes a portion of the
bottom sediments. Turbidity also results from overflowing and leaking
dredge buckets, clamshells, and dump scows, and is produced also when
equipment and scows are cleaned by flushing sand, mud, silt and organic
material off the decks of operating equipment with jets of water from
high-pressure hoses.

5.08 Although the full effects of turbidity are unknown in each in-
stance in which it occurs, the generic effects of turbidity are known
and, depending upon the duration and extent of the turbidity produced,
it has been observed that these effects may vary considerably. The
most obvious effect is the reduction of light penetration into the
water. In most cases light penetration reduction is of relatively
short duration and therefore could be presumed to have no long-term
effect upon the ecosystem.

5.09 More subtle and hence more difficult to assess are the
effects of the operating equipment on aquatic life and on water
quality in the area being dredged. Turbidity clouds and the
associated release of oxygen consuming nutrients, especially
where organic sediments are being dredged, can be expected to
reduce dissolved oxygen in the surrounding water and thus dis-
courage the presence of sport fish.

5.10 Turbidity also affects resuspension, redistribution, and
related solubility accelerated oxidation or reduction of various
oils and grease and of heavy metals such as lead, zinc, mercury,
and copper. All of these substances are toxic to life forms, al-
though it is as yet not fully known to what extent dredging induced
turbidity influences the toxicity concentrations of these sub-
stances.
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5.11 In addition to turbidity, the physical act of digging and dis-

rupting the habitat of various benthic dwelling organisms must be

considered as one of the unavoidable effects of the dredging operation.

Fish are mobile and are able to swim away from the dredge scoop or

clamshell. Benthic organisms such as bacteria, fungi, worms, mollusks,

insect larvae and crustacea must be considered relatively immobile

and are therefore subject to being dredged up along with their

habitat. Preliminary investigations have indicated that the initial

benthic recolonization of dredged areas occurs relatively rapidly

with reestablishment of all benthic community functions occurring
at some later time.

5.12 If maintenance dredging should become necessary, the act

of dredging in the harbor and its channels causes a certain amount

of disruption to the normal harbor functions. The dredge, scows,

tugs and tenders occupy physical space in the harbor and, in con-

fined areas, may present something of a navigation hazard, or barrier,

to free and normal use of the harbor.

BLASTING

5.13 Underwater blasting would have unavoidable adverse effects,
including the destruction of benthic organisms and fish in the

immediate vicinity of the explosion.

DISPOSAL

ON-LAND DISPOSAL

5.14 Burial of some vegetation on the selected disposal sites may
occur. Adverse impacts can also be expected from rehandling and
transporting dredged material. These include noise, harbor-area
congestion, gas consumption, engine exhaust, and heavy truck traffic
on the haul road.

5.15 With on-land disposal and utilization of dredged material for
road repair and construction, temporary stockpiling of the sediments
on the lake shore prior to its being hauled away would 6ccur. The
potential would exist that rain, meltwater or some other natural or
human activity could carry possible contaminants back into the lake
before removal of the sediment. However, it is anticipated that no
long-term detrimental effects would be associated with the proposed
temporary placement of dredged material on the shore.
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CONSTRUCTION RESOURCE

5.16 Some leaching could occur during the temporary stockpiling
of the sediments before they are hauled away to the construction site
or at the construction site itself. Consequently, stipulations would
be included which would control use of the material immediately in
or adjacent to wetland areas, streams, rivers or lakes in order to
prevent immediate runoff and leaching of contaminants back to public
waters. If the dredged material were to be utilized as breakwater
fill material, the potential for leaching of contaminants back to
harbor waters would exist. However, this is not expected to occur
to any significant extent.

6. ALTERNATIVES TO THE PROPOSED ACTION

NO ACTION

6.01 One alternative would be to not construct a harbor in either
area. To do nothing would maintain the present situation along

the North Shore of Lake Superior. Currently. due to the risks involved
and other factors, only limited numbers of people presently boat
for any distance along the North Shore even with Silver Bay harbor
and Taconite harbor in place. Both of these harbors are large,
have limited available quiet-water areas during storms, and lack
any provisions for the casual recreational boater. To not build
harbors near either Lutsen or Beaver Bay would not allow completion
of a continuous system of harbors-of-refuge for small craft along
the Great Lakes shore at intervals of 30 to 40 miles. There are
presently 38 planned or existing commercial and recreational navi-
gation harbors along the United States shoreline of Lake Superior.
See exhibits 14, 15, 16, 17, pages A-20-A-26, for information concerning
the location and type of installation at these harbor sites. This
data was taken from the Great Lakes Basin Framework Study, Appendix
9, Volume 2, Recreational Boating. The information was updated for
the St. Paul District harbors.

6.02 At present, there is a storm warning system serving the north
shore of Lake Superior. The U.S. Coast Guard in Duluth utilizes a
code with flags during the day to serve as an indicator of the
weather. The Coast Guard also broadcasts the weather report every

3 hours in addition to giving a special alert whenever a storm
necessitates such. While their broadcasts can only be picked
up on a marine radio, which is not found in most small craft, a
commercial station broadcasts the weather report which can be picked
up on any All-FIM radio. There is no code with lights used in
Duluth as-a night storm warning system. The Coast Guard at Duluth
feels their program is as effective as it can be, and that boaters
generally heed their warnings. The system is probably more
effective than it was during the preauthorization studies of the
1940's; however, the number of boaters exposed to the potential
storm hazards has also increased. It has been noted in Wisconsin
that there are many needless drownings every year because people
do not pay attention to the extensive storm warning system in
that State. Boaters would have to heed storm warnings to reach the



harbors-of-refuge if they were any distance out in the lake or
along some of the stretches of shoreline.

6.03 There are those storms, however, which are so unexpected that
no storm warnings can be given out in time. At these times a harbor-
of-refuge would serve at least those boaters within a short distance
from the harbor. With a no project alternative, the present storm
warning system would continue to serve as the main safety provision
for the Beaver Bay and Lutsen areas.

6.04 Lake Superior has long been renowned for its high quality
sport fishing and its scenic beauty. Because of the attraction of
the North Shore as a vacationing area and its great potential for
further tourism, public interest in the North Shore runs high.
Thus, any alternative chosen would be felt not only on the local
level but on the State and national levels as well. However, since
boating is only one dimension of the recreation offered along the
North Shore the presence or lack of harbors-of-refuge at Beaver
Bay and Lutsen does not necessarily represent a significant gain or
loss to the tourist qualities of the Lake Superior North Shore.

ALTERNATE HARBOR-OF-REFUGE SITES

6.05 Since the authorized sites for Lutsen and Beaver Bay were no
longer available due to extensive private developments following
authorization, several alternate sites were investigated. The
selections for the Lutsen and Beaver Bay harbor sites were based on
economic feasibility, acceptability to the local people, and the
closeness of the proposed alternate site to the respective authori-
zed site and specifications.

ALTERNATE SITES - LUTSEN

6.06 Fifteen different sites were initially considered for the
authorized Lutsen site. Exhibit 15, page A-27, indicates the
locations of these alternate sites. The ensuing paragraphs
describe the four sites most seriously considered for final
selection.

6.07 The site approximately 2.6 miles northeast of the mouth of
the Poplar River (site 6) is located on the north edge of Lutsen
near the junction of Cook County Highway 4 and U.S. Highway 61.
It consists of two small rock-rimmed coves separated by a small
rock nose. The rock walls rise 10 to 15 feet above the water.
Small gravel beaches have been formed in each of the two coves. The
site is about 350 by 150 feet. The west side of the site is occupied
oy a cottage. The northeast cove is occupied by a small building
and boat ramp with a year-round home and garage. The northwest shore-
line is undeveloped and could be utilized for parking facilities.
The development of this site into a harbor would require extensive
breakwater construction to attain a desirable capacity. Ample
parking and service areas are available. Boat launching would be
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no problem. Some rock excavation and a breakwater would be

required. This site is close to the original authorized Lutsen

Harbor site at the Poplar River outlet and is situated iiidway

between Grand Marais and Taconite Harbors. In addition to its

desirable location, the site appears to be good for a small boat

harbor due to favorable access and topographic conditions. The

majority of study had been directed toward this site until

further studies revealed that this site may not be feasible for break-

water construction due to its great water depth.

6.08 The Tofte site (site 11) would require a long breakwater, but

little dredging would be necessary. Reports from a 1970 investi-

gation indicate that the Tofte site has the advantage of

relatively shallow water for breakwater construction. StructuralI features built within 40 to 50 feet of the shoreline and limited

evidence of shoreline erosion suggest that wave action in the bay

is never extremely severe. Also, the area has extensive tourist

facilities which would provide a source of local support for the

project. However, extensive private shoreline developments restrict

access to this site and potential parking and service areas appear

to be very limited.

6.09 The site just east of the Temperance River (site 13) consists
of a fairly shallow bay. The area is presently undeveloped. The

land around the bay is owned by the U.S. Forest Service; a State

park adjoins the Forest Service land on the west.

6.10 The proposed site (site 15) at Schroeder, located just east

of the Cross River, consists of a bay of adequate size with ample

parking and service areas available. Access to the area would

not be a problem as there is an existing gravel road with a turn-

about situated between the mouth of the Cross River and the pro-

posed harbor site. However, two rental cottages would have to

be removed for construction purposes.

ALTERNATE SITES - BEAVER BAY

6.11 A bay adjacent to the southerly breakwater of Silver Bay has
been the only seriously considered alternate site for the author-
ized Beaver Bay project. The site is well situated for favorable
access, and ample area is available for parking and service facili-
ties. An abandoned building is located on the east shoreline but
poses no problem. The topographic considerations are favorable for
the construction of a harbor. The site is close to the authorized
location and close to the community with available facilities.
While the surrounding land is owned by Reserve Mining Company, they
have indicated a willingness to sell the land for the project.
Finally, cost of construction is comparable to that at the authorized
location.
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.1. The need for a harbor-of-refuge as currently evaluated would
not be altered by using an alternative harbor location instead of
the authorized project site. Variations in scope of the authorized
project or use of an alternate location would have an effect upon
the amount of small-craft use in the area. The numbers of locally-
based and transient boats using the harbor would be dependent on
the size of the harbor, wave sizes within the harbor, and other
facilities provided. A harbor which would provide refuge during
storms but only limited space for mooring would have limited effect
upon the amount of recreational boating along the north shore.

The commercial harbor operated by Reserve Mining Co. is not generally
open to the public except in the case of emergency. Small craft
avoid the commercial harbor whenever possible because of the
roughness of the large, exposed outer harbor, the potential dangers
attendant upon the movement of large vessels, the absence of suitable

moorings, and the likelihood of encountering oily and fouled water.

,,.I Another alternative would be to consider a new authorization
_o provide harbors-of-refuge at a spacing of approximately 15 miles
instead of the 30 to 40 miles indicated in the project plan. "he
increased use of outboard motors for cruising and the rapid growth
in recreational boating has created a demand for harbors-of-refuge
at closer intervals. According to the Great Lakes Basin Framework
Study, Appendix 9, Volume 2, Recreational Boating, much of the Great
Lakes is not presently used by small craft because of the general
lack of access to the Great Lakes waters and the hazards associated
with open lake use. A highly used area of open waters does exist,
however, offshore from each harbor on the Great Lakes. While more
study is needed to determine the shape of this zone, judgment indi-
cates it may be circular with a radius of approximately 5 miles. The
majority of boats now operate within these areas. Comparative data
indicates that offshore waters out to 10 miles would become effective
if harbors were to be provided at intervals of 10 miles or less.

0.14 The increased use of outboard motors for cruising and for the
rapid growth in recreational boating has created a demand for harbors-
of-refuge at closer intervals. Refer to paragraph 1.33 for statis-
tics of increased boating. Sport fishing, as a result of the intro-
duction of coho salmon and the return of the lake trout, has further
increased the demand for harbor facilities. Since harbor-of-
refuge type facilities are essential for reasonably safe boating
on Great Lakes waters, especially in offshore areas, it was assumed
in the Great Lakes Study that additional harbors-of-refuge must be
developed to reduce the maximum distance between them to not more
than 13 miles.

6.15 In 1958, the Michigan State Waterways Commission, Department
of Natural Resources inaugurated a program of 15-mile interval
refuge harbors. By constructing such installations in or near
large metropolitan centers, the program intends to encourage the
use of the Great Lakes by larger numbers of recreational watercraft,
which will stimulate interest in boating and could reduce some boating
demand on inland waters.
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DISPOSAL ALTERNATIVES

OPEN-LAKE

6.16 Open-lake disposal would bring the potentially detrimental

materials associated with the sediments of the proposed harbors

into intimate contact with the high quality water of the open lake.

Such intimate contact between the contaminants and the Lake Superior

water could result in a certain degree of water quality impairment

as well as an adverse effect upon the aquatic ecosystem.

BEACH NOURISHMENT

6.17 From the point of view of wise resource utilization, beach

nourishment would be a good method of using the sand, gravel and

stone dredged from the harbor. However, this method of disposal

could introduce potentially detrimental materials contained in the
sediments to the inshore waters and to the open lake through
redistribution of the sediment by waves and longshore currents.

CONSTRUCTION RESOURCE

6.18 Use of the sand, gravel and stone dredged from the harbors

as material for road construction and repair, while allowing some

leaching, represents a constructive disposal method. Stipulations

should be included which would control use of the material
i,'.,iately in or adjacent to wetland areas, streams, rivers or

lakes in order to prevent immediate runoff and leaching of con-

taminants back to public waters. Utilization of the dredge material
as fill material in the breakwaters would also represent a constructive

disposal method. This would be feasible, however, only if the

rocks were of the correct gradation, and not of a too "polluted"

nature.

ON-LAND DISPOSAL

6.19 On-land or confined disposal of dredged material is the usual

recommended disposal alternative for cases of polluted sediment.

However, it is not always economically feasible, particularily when

the amounts of polluted sediments involved are small. It is currently

proposed that on-land disposal be the selected disposal alternative

at the Schroeder site. The material would be placed in an area

adjacent to the haul road and leading to the Carlton Peak quarry

site (exhibit 4). At Silver Bay, excavated material could be

placed in an area west of the harbor site (exhibit 5).
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7. RELATIONSHIP BETWEEN SHORT-TERM USES OF NATURAL ENVIRONMENT
AND MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

7.01 The propriety of Corps of Engineers construction and maintenance
activities in the proposed harbors-of-refuge at Silver Bay and Schroeder
must be weighed against the potential damage incurred to man's life

support system - the biosphere - thereby guarding against the short
sighted foreclosure of future options or needs. Past, present and pro-

posed actions and their associated detrimental and beneficial impacts
must be coasidered not only in relation to the specific harbor area
affected b It also to the greater area and public served by the project.
To measure the short-term uses of the project against the long-term

productivity of the project is essentially an energy measurement.

7.02 To build and maintain the breakwaters would require a fixed

amount of irreplaceable energy. The project-induced benefits would

result in additional expenditures of energy by boaters and other

recreationalists. It is likely that the net energy balance would

be negative with the project but only detailed studies could
verify or refute this contention.

7.03 Constructing and maintaining the harbor would require some

localized long- and short-term expenditures of funds, manpower,

and natural resources. Localized disruptions of the benthic

biological community would also occur. Future maintenance dredging

and structure repair should not constitute a very significant long-

term detrimental effect upon life styles, land use patterns or

ecosystems in the Silver Bay and Schroeder harbor areas.

8. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

8.01 If the proposed proejcts are constructed, an irretrievable

and irreversible commitment of resources would be necessary.

8.02 Approximately 0.5 acre of lake bottom for the proposed Beaver

Bay project and 3 acres of lake bottom for the proposed Lutsen

project would be covered by the breakwater. Additional land

covered would include 0.05 acre at Silver Bay and approximately

.10 acre of land at Schroeder where the breakwaters would 6riginate.

8.03 Construction materials, hydrocarbon fuels and human resources

utilizes for construction of the proposed projects are all resources
which would be irretrievably committed if the projects were constructed.
Depreciation of construction equpiment used must also be considered.

8.04 If secondary development occurs, further utilization of land,

construction materials, hydrocarbon fuels, and human resources would result.
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9. COORDINATION

9.01 The authorized plans for the proposed Beaver Bay and Lutsen

harbor-of-refuge projects were outlined for the Cook and Lake County

Boards, respectively, in letters dated 25 February 1960. The letters

specified the requirements of local cooperation and inquired as to

the need and desirability for the projects. A letter, dated 5
April 1960, from the Cook County auditor indicated a lack of

local interest in the Lutsen harbor project, and the project was

placed in an inactive status. The Lake County Board, in a letter

dated 14 March 1960, stated they were not legally or financially

able to comply with the provisions for local cooperation but had

instead referred the question to the mayor of Beaver Bay. In two
letters, dated 28 March and 16 April 1970, the mayor replied that

Beaver Bay was not able to comply with local requirements, and

the project was consequently placed in an inactive status.

9.02 The village of Silver Bay showed renewed interest in the
Beaver Bay project in a letter dated 24 September 1969; and in a
letter dated 17 November 1969, the village of Silver Bay transmitted

a resolution from the village council stating their interest in

constructing a harbor at Silver Bay and assuring their participation

as local sponsor. However, as funds were not available to proceed,

the project remained in an inactive status. Renewed interest in

the Lutsen project was shown by the Cook County Board of Commissioners
when a resolution assuring local cooperation was adcpted on 18

December 1969, and furnished to the St. Paul District in a letter

dated 19 December 1969.

9.03 Due to private developments which had occurred at the authorized
Lutsen site, District personnel conducted an investigation and

field inspection for possible alternative sites on 27 August 1973.
A letter, inclosing a tabulation of 13 alternative sites, was sent

to the Cook County Board on 20 September 1973 advising them of the
pending initiation of preconstruction planning for a harbor near

Lutsen.

9.04 In a letter dated 12 October 1973, the chairman of the Cook

County Board indicated concern that the county could not provide

the local cooperation on the project. This inability to meet the

non-Federal cooperation requirements was again confirmed on 29
October 1973 when District representatives met with the County

Board. However, in a letter dated 2 November 1973, the Cook

County Board expressed continued interest in the project and re-

quested continuation of a feasibility study.

9.05 Meanwhile the village of Silver Bay, in a 21 February 1973
letter, requested advisement of the present status of their project

and were informed of the availability of funds to initiate planning

in fiscal year 1974.
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9.06 Correspondence concerning the two projects was sent to the

State of Minnesota on 7 November and 18 December 1973 and 10 Jau-

ar, 1974. gy letter dated 28 February 1974, the State responded

that they are authorized to fund one-half the eligible local share
of the cash contribution for the harbors-of-refuge at Lutsen and
3eaver Iay. The funds would be for facilities directly related

to safety but could not exceed $100,0U0. Maintenance and opera-

tion costs remain the sponsor's responsibility.

9.07 To date, two public meetings have been held in Lutsen, and

one in Silver Bay. From the start in Silver Bay, local citizen

committees, through the city council and county board, have actively
'1 promoted the project. Coordination has been executed by letter

correspondence, telephone and one meeting with members of the
City Park Board and the City Attorney.

9.08 As ot I January 1975, two public meetings had been held in Lutsen
concerning the Lutsen harbor-of-refuge project. Since then, the Cook
County Board of Commissioners has met several times concerning the final
selection of an Alternate location to the authorized Lutsen site. Corps
representatives were present at the 18 June 1975 and 11 September 1975
county board meetings. The Schroeder site was chosen at the September
meeting. Further meetings between the Corps and the sponsoring cities of
Schroeder and Silver Bay to discuss recreational development of
the proposed harbors have been held. (See exhibit 19).

9.09 Copies of the draft environmental impact statement were
furnished to the following agencies, citizen groups and individuals
for comment:

Environmental Protection kgency
U.S. Department of Agriculture
U.S. Department of Commerce
U.S. Department of Health, Education, and Welfare
U.S. Department of Housing and Urban Development
U.S. Department of the Interior

U.S. Department of Transportation
Advisory Council on Historic Preservation
:linnesota-Wisconsin Boundary Commission
Minnesota Department of Agriculture
Minnesota Department of Economic Development

MIinnesota Department of Health
Minnesota Department of Natural Resources
Minnesota Environmental Quality Council

Minnesota Highway Department
Minnesota Historical Society

:Ainnesota Pollution Control Agency

Minnesota Resource Commission
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.innesota State Archaeologist

Minnesota State Park Commission
*!innesota State Planning Agency

Minnesota Water Resources Board

Mayor, Beaver Bay

Mayor, Lutsen

Mayor, Silver Bav

Great Lakes Basin Commission

Upper Great Lakes Regional Commission
Arrowhead Regional Development Commission

Citizens Advisory Committee, Environmental Quality Council,

St. Paul

Ducks Unlimited, Minneapolis

Friends of the Earth, " nesota Branch

Izaak Walton League of America, Minnesota Division
Minnesota Environmental Control Citizens Association,

Minneapolis

Minnesota Public Interest Research Group, Minneapolis

National Audubon Society, North Midwest Representative

Northern Environmental Council, Duluth

Sierra Club North Star Chapter

Soil Conservation Society of America, Minnesota Chapter

Minnesota Educational Association, Environmental Task Force

Minnesota Environmental Steering Committee, Minnesota Department

of Education

Lake County Planning and Zoning Commission, Two Harbors, Minnesota

Lake County Auditor, Two Harbors

Minnesota Environmental, Education and Research Association,

St. Paul

Minnesota Environmental Education Council

Great Lakes Fleet, Duluth

Minnesota Arrowhead Association

Water Quality Management Planning Team, Duluth

Lake Superior, North Shore Association, Grand Marais

Minnesota Conservation Federation

The Nature Conservancy, Minnesota Chapter, Lake County Planning

and Advisory Commission

9.09 Comments were received from the following:

U.S. Environmental Protection Agency

U.S. Department of Agriculture

U.S. Department of Commerce

U.S. Department of Housing and Urban Development

U.S. Department of Health, Education and Welfare
U.S. Department of the Interior

U.S. Department of Transportation

Minnesota Department of Natural Resources

Minnesota Hi:,torical Society

Minnesota Pollution Control Agency
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State of Minnesota, Environmental Quality Council
City of Silver Bay
Planning and Zoning Office, County of Lake, Two Harbors
Advisory Council on Historic Preservation

9.10 Copies of the letters of comment with the Corps responses follow.
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Cost Estimate - Schroeder
Phase II estimate

October 1975

Item price levels

Corps of Engineers and non-Federal costs
Channels $ 63,000

Breakwaters 3,600,000
Engineering and design 196,000
Supervision and administration 237,785

Supervision and inspection (182,000)
Overhead (55,785)

Total cost (CofE and non-Federal contribution) 4,096,785
Non-Federal contribution 66,785

Total cost (CofE funds only) 4,030,000

Total non-Federal costs
Lands and damages 125,000
Construction 33,215
Cash contribution 66,785

Total 225,000

Summary of all estimated costs
Federal 4,043,000

Corps of Engineers 4,030,000
U.S. Coast Guard 13,000

Non-Federal 225,000
Cash contribution 66,785

Other costs 158,215

Total Federal and non-Federal costs 4,268,000

EXHIBIT 6 A-6
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Summary of Estimated Annual Charges - Schroeder

Phase II estimate
Item (October 1975 price levels)

Economic investment $4,268,000

Annual charges

Federal
Interest and amortization 164,700
Maintenance 16,600

Total Federal 181,300

Non-Federal
Interest and amortization 9,200
Maintenance 2,900

Total non-Federal 12,100

fotal annual charges 193,400

A-7 EXHIBIT 7
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Cost Estimate - Silver Bay
Phase II estimate

October 1975

Item price levels

Corps of Engineers and non-Federal costs
Channels $ 519,000
Breakwaters 1,750,000
Engineering and design 180,000
Supervision and administration 157,875

Supervision and inspection (110,000)
Overhead (47,875)

Total cost (CofE and non-Federal
contribution) 2,606,875
Non-Federal contribution 38,875
Total cost (CofE funds only) 2,568,000

Total non-Federal costs
Lands and damages 45,000

Construction 57,125
Cash contribution 38,875

Total 141,000

Summary of all estimated costs
Federal (2,580,000)

Corps of Engineers 2,568,000
U.S. Coast Guard 12,000

Non-Federal (141,000)
Cash contribution 38,875
Other costs 102,125

Total Federal and non-Federal costs 2,721,000

Mi
EXRIBIT 8 A-8
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Summary of Estimated Annual Charges - Silver Bay _ _I

Phase II estimate
(October 1975

Item price levels)

Economic investment $2,721,000

Annual charges
Federal

Interest and amortization 105,000
Maintenance 10,600

Total Federal 115,600

Non-Federal
Interest and amortization 5,700
Maintenance 2,900

Total non-Federal 8,600

Total annual charges 124,200

A-9 EXHIBIT 9
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1A.

[ United States I)epartment of the Interior

\V \SUItNGI DN. I)( 20240

Office of Archeology and Historic Preservation
11 kFil% RkFIR 11) Interagency Services Division

Denvcr Field Office

P.O Box 25287

H3o0q-PI Denver, Colorado 80225

Colonel Max W. Noah
St. Paul District, Corps of Engineers

1210 U.S. Post Office & Custom House

St. Paul, Minnesota 55101

Dear Sir:

Thank you for your letter of November 5 requesting advice regarding

alternate locations to the harbor of refuge sites at Beaver Bay

and Lutsen, Minnesota. I have no specific knowledge of the cultural
resources in the possible project areas, but I can point out steps

you will need to take in carrying out adequate environmental

assessments.

Initially, you must consult the National Register of Historic Places.
If any sites listed on the Register will be affected by the project,

you must give the Advisory Council on Historic Preservation an
opportunity to comment. For instance, Height of Land near Grand
Marais in Cook County and Split Rock Lighthouse in Lake County are
on the National Register. Will your operations affect these properties

in any way?

There is no indication in your letter whether archeological and
historical studies have been done in the areas being considered for

the harbors. You must contact the State Historic Preservation

Officer (Mr. Russell W. Fridley, Director, Minnesota Historical

Society, 690 Cedar Street, St. Paul, Minnesota 55101). He can

supply information about studies that he is aware of, or resources
on state and local inventories. In addition, he can direct you to

other sources of information, such as colleges and universities
that have conducted work in the area. If studies have not been done,

it is your responsibility to assure that the harbor projects will

not destroy cultural resources of which you are unaware. This

necessitates professional archeological and historical surveys
and, in your selection of a final site, adequate consideration of
any resources located.

EXHIBIT 10 A-10
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2

The shore along Lake Superior has high potential for producing
archeological and historical remains, due to its physiographic
and geographic character. Sites that are favored for development
or use today were similarly favored in the past. It is very likely
that there will be Pleistocene period archeological remains, and
early data regarding the Plains-Woodland developmental relationships1.1 may also exist in the area. There are probably on-shore and under-
water sites associated with water-related activities. This would
include such features as fish wiers, fishing and tradirg camps,
and remnants of trails leading away from the lake. Grand Portage
National Monument, north of the subject area, and the Gunflint
Trail, near Grand Marais, demonstrate early historic activity by
the Voyageurs. There may be other similar trails in the area.

Since your project may be associated with such locations as
mentioned above, it is very likely that you will encounter such
remains. You will need to assess underwater sites in any places
where there will be construction and dredging activity, and also
explore fully those areas where dredging debris will be dumped.
Rights-of-way for access to the harbor must also be considered.

If you learn of any cultural resources in the area that might
qualify for the National Register, you must treat these the same
wayas properties already listed on the Register. This necessitates
giving the Advisory Council an opportunity to comment.

If I can be of any further assistance, please contact me.

Sincerely.

yo Reaves, III
h_:eologist, Executive

Order Consultant (Denver)

cc: Mr. Russell W. Fridley
Director, Minnesota Historical Society
690 Cedar Street
St. Paul, Minnesota 55101

A-I EXHIBIT 10
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UNIVERSITY OF MINNESOTA Department of Anthropology
TWIN CITIES 215 Ford Hall

Minneapolis. Minnesota 55455

November 18, 1974

Colonel Max W. Noah, District Engineer
Corps of Engineers
St. Paul District
1210 U.S. Post Office
St. Paul, Minnesota 55101

Ref: NCSED-ER

Dear Col. Noah:

I am writing in response to your letter of 5 November 1974 requesting
information on cultural resources, including archaeological sites, in
the areas proposed for harbors of refuge at Beaver Bay and at Lutsen.
We have no records of such sites in our files, but neither area has been
intensively surveyed by archaeologists or historians. Before I could
comment on the impact of harbor construction on such cultural resources,
such an intensive survey will be necessary.

Sincerely,

Elden Jo on
State Archaeologist

EJ:m
CC: Alan Woolworth, Minnesota Historical Society

EXHIBIT 11 A-12
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ajoi ~ ~ ~ i4 lIX',- C ,-n:

i,.-.1:....,. UU..,C

Lit... 44444Jl 9.10,41

nl tc' 15 10741, :ir. 1!r-ahc'r aic'~;nd Tryrr!Lf
mI'ct with.'-. Cof your In~ ~r t tl- City 11-ill ir, LI.i 1vi T Pdu.
A conlO.io L' Uik- ol di euu. : wor, rrit;i rd in to x cq2.rdii3q
tillt- II cmI 4J1 4 lY41'0! i- 6w t.,J of Liao ReI'v

MiigCn-j':riy br ~ trin silver 1.ay.

PAt that I ime, thicy di~cut!e'J cort.ain r(,qujrr-mcnrtz
a~nd that ::epcc .. i nformation~ 1-5 icrareh'r1 to your olff1:o.
inflcuLtd. ly, we tii.!.k yo~t for ycn)v: letter ot Iovr.mbor 15t to

ful to us in out unci'rstatnding of theo projct qrneral1y.

we havc a cory or tho letter w rittpn on Novcmher 20,
1974 by '.estor L. Mnttsr'n, Planning and %r'ning Officer fe.r th(
Counity of batKe. where-!in he indica~tes tho.ir cnthur~itic surrort of
the prujrnct. hnth fr-om his Planning and Zoning Vrpartmient and
from the co~unlty roart'.

I am a2.*n inlJosinC7 a 11 -til r of ITlnu.~r%1 5, 72
adres-r-ed to ?I,.*. 2..r lifrc.rn B.C. Hrv'ri:4cAll.torncx'

Lt'r P.cr%'* Mining Cr-. -*jny. 1"hi le'tt er indic~itezi that t)boy c-r-L
rrady. t-illif,ci 11d .1 to tranr.:.Att the titlv to tho' n'e,:ssry
Jprop~rty or'il clor ;di.oiy inctimbrarnc'' at any timc' that w I~r- abln-
to thow (Wo-st that tb.;I:. is actual.v goin~g to hv S~rCe fo:;I. Of
construct on of th,- b.'rbor of xi ii' ;e. it ul * ivr hat tb'jL' ovily
concern j.-, th. t it bn' a vel1 rvt,ulm:tod andir a*;.i '.v -A .i and
that it cc.aL., n to all of Lho ric.oe.,iry govunidut rrgulit ic~is.
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re.ierror . (:. Fintz
1.ovoib_!r 27, 1974

I ~i~ac.~ a~a copy of that lotter for your convenienc- P
letiter w~ stont in Januairy to yC.'a; office.

T am alnc rnclo.-inc a cocAv of thr, letior of Y~:ovc -- :
17, IS!) L~r thc Vjlx:2ttcilrov., \xhi Th i'':23 c'r' h
Ro.utio_, Dy tho vi*LlL '.,, Coi..:cil and kl.vor. It ~rr~.thc~t
the thirtc copi cs of the .iru <coforwar~oeI to your o-i ce at.
that time.

Tvo days argo I jlscu-: , r'd this mivLc*- with Mlr.
11crb~~>fromn PC'r:*cve Mininciq C( , pa.ny anu o re nicatu_-1 that

they oic still in accord v.-Ith ttirii lettcr ot January 5, 1972.

11f there is aivthinq fur-ther you rhIould ret 'P :'- or
MWn forviy~ Of enrifirmat ion Q. -,ny of tnerze doci:,ca~ts at thl-ti,
we will be h ppy to -uiply tlie Er i'c imincdiatr-ly.

Th,rik ymi vvry mruch for your cour:t sis and co--

Yours truly,

Ronald W. Thoro s

RTWT: r j r
Encr'.
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SIEE THE.- PLAN EG Mj K!) OP~(FFICE
LESTER L. MATI Otl

CJNTY Of- LAK~E PLANNING a zcpu#m 0ri-CER

COURT HOUSE
TWO HARi1,0i.% .1,21J. 55616 Solid W/aste Mims' <-ment

It S.g wa Nove;..)cr L~

Dear rlijr biy~zz

I Wt~ re-lm ipwnr to your lettcr auresseu to 14 .yor Koeuke of Silver B3.y,
Qaat 1.~e , 19)74, rc :,.rujflj, the prno-oeu conutructicii of zharoor of
reI'ufe (;a 1, ie Suuocrlor xicz~r ieL;.ur 14.y, L..Kc Counity, vinncsoi !,. cuir ietter
VIZS r...fcrLc.L to ;.,f oll14Ce L,1C;.uu theC AI'icteki are;a is in i~ unjinco.- -or;,tLed
aea uuncier C.ou~nty zc.aJri j',i.loin ne allectea L.rea is p'cucnl4 zoncd
to rv*.Lc-c~t tUix uL i~,noi* ;L;je 6uvnrior, wahich is a Gcmeral .jveiop .. tntI

C~nC~.I(JLunuer the Lntez-jjr .horclanu Uaculntnce of Ulwe County.

CewnLty-W1(te zonizp rej,u.Litonn are currently ucinj, reviewed by thc L;ke

hei Recion evl : fl.t ,lin wihich wili incorporzite mobt of' tne rcquire-
01't o Lii2 '~li Tztrn~fu~4C. he afliectca am,. is mnc will oe zoned

to re~flect recro~i~onal. Lnu res.I..cntial1 Uses LnuA the irtior of refuLe will uc,
in all liki'..inooui, a permdLtnd use, anu at the very least, a pormitteu ure
suu~~i'ct to Co~t~uUse applicLation.

I nG.ght also aaa tivit. the Lzsue County Bii of Cumn;issionei-3 hw've ajlr(- y
enthusiasticH.,Iy u;nuor'.eu this pruject anu I believe there is a liesoltA.o. in
tiae County ooor3 to support tbis eiuuorseinent.

11' yuu hive any further questions, ret~rminL tLils project, please feel frc.e
to contact titis office at, any tijav. Thanking you, 1 am,

LU-VpSincerely yours, -

cc: IlIiyor jhoepke 6a

Leater L. !Pittsoni
PlarininL &na Zonin, Officer
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Extract from the Minutes of the Regular
Meeting of the Board of Comissioners of
Cook County, Minnesota, held at Grand
Marais, Minnesota on November 13, 1974

The following Coairlssioners were present at said meeting:

B. V. Johnson

Robert R. McClanahan

Kenneth T. Olsen

Sidney Backlund

James Hull

The following Commissioners were absent: None.

Motion was made by Olsen to continue with the Study on the proposed

Harbor of Refuge project in the Lutsen vicinity as set out in

Resolution No. 74-48.

EXHIBIT 13 A-16
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R ESOLUTI ON

WHEREAS, the Congress of the United States, by Public Law 14, 79th

Congress, 1st Session, approved March 2, 1945, has authorized the depart-

ment of the Army, acting through the Corps of Engineers, St. Paul District,

to construct a Harbor of Refuge in the vacinity of Lutsen, Minnesota, on

Lake Superior; and

WHLREAS, the County of Cook, Minnesota, is authorized under law and is

willing and able, legally and financially, to fulfill the conditions of

local cooperation; and

WHEREAS, the exact location of said Harbor of Refuge has not yet been

ascertained, but a number of alternate sites have been considered, all of

which sites are within the County of Cook; and

WHEREAS, this proiect would be of substantial and special economic

value and benefit to the County of Cook;

NOW, THEREFORE, BE IT RESOLVED That in order to comply with the author-

izing Act of Congress and to give the required assurances of local cooperation

the Board of Commissioners of the County of Cook does hereby undertake, agree

and assure the Secretary of the Army that it will:

a. Make a cash contribution toward the first cost of dredging and
construction of protective works in the amount of $66,785.C0,
for said harbor;

b. Provide and maintain, without cost to the United States and in
accordance with plans approved by the Chief of Engineers, a
suitable and adequate public wharf for the acccmnodation of
transient vessels;

c. Establish a competent and properly constituted public body
empowered to regulate the use, growth, and free development
of harbor facilities with the understanding that harbor
facilities shall be open to all on equal and reasonable terms;

d. Hold and save the United States free from damages due to the

construction and maintenance of the works;

e. Provide, without cost to the United States, all lands, easements,
and rights-of-way necessary for the construction of the project,
including suitable spoil areas where and as required;

f. Provide payments and services as required by sections 210 and 305
of Public Law 91-646;

g. Assure that, in acquiring real property, the sponsor will be guided
to the greatest extent practicable under State Law by the land
acquisition policy in sections 301 and 302 of Public Law 91-646,
and that property owners will be.paid or reimbursed for necessary
expenses as specified in sections 303 and 304.

A-I/ EXHIBIT 13
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h. Assure that, within a reasonable time prior to displacement,
decent, safe, and sanitary replacement dwellings will be
available to displaced persons.

BE IT FURTHER RESOLVED That certified copies of this Resolution he

furnished to and filed with the District Engineer, U. S. Army Corps of

Engineers at St. Paul, Minnesota, as assurance to the Secretary of the Army

of the willingness and ability of the County of Cook to fulfill the conditions

of the authorizing legislation for the project and to cooperate with the

United States in the construction, operation and maintenance of said

harbor; and

BE IT FURTHER RESSOLVED That the Chairman of the Board of Comwissioners

of the County of Cook is hereby authorized to execute on behalf of the Board

of Commissioners of said County any further or separate agreements with

respect to the County's compliance with said assurances.

Said Motion was seconded by Comilssioner Backlund. Upon vote being taken

upon the question of the adoption of said Resolution, all of the above-

mentioned Coissioners voted in favor .thereof, whereupon the Resolution was

declared duly passed and' adopted.
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!TECHNICAL APPENDIX

CERTIFICATE

I, Jane Furlong, the Auditor of the County of Cook, Minnesota,

do hereby certify that I am the duly elected, qualified and acting

Auditor of said County, and that ae said Auditor I have in my custody,

control and possession all of the bou.A.." and records of said County;

that the attached Extract of Minutes containing a Resolution adopted

by the Board of Cornissioners of Cook County is a true and correct

copy of the extract of the proceedings of the Regular Meeting of

said Board of Commissioners held on November 13, 1974, at which time

said resolution was adopted, and the said attached extract of said
Minutes contnins a tr. e and correct copy of the orJginal Resolution

of said meeting now in my possession.

i ane Fulong
County Auditor
Cook County, Minnesota
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TECHNICAL APPENDIX

U.S. HARBOR FACILITIES ON LAKE SUPERIOR

Distance to
next harbor

Harbor or refuge iternarks

1. Grand Portage, Minn. 35 No facilities available. Local
Non-Federal small- interests navQ constructed an
boat harbor a unprotected dock. Sec. 107

study is underway.

2. Grand Marais, Minn. 19 Facilities considered adequate
Federal commercial for existing traffic.

& small-boat harbors

3. Lutsen, Minn. bc, 38 A federal small-boat harbor has
been authorized. Phase II, GDM

studies were initiated in FY 75.

4. Beaver Bay, Minn. b,c 26 A federal small-boat harbor has

been authorized. Phase II, GDM
studies were initiated in FY 75.

5. Two Harbors, Minn. 7 Provides refuge. Limited small-
Federal commercial boat facilities available.
harbor

6. Knife River, Minn. 19 Used primarily by commercial
Federal small boat fishermen. Local interests have

harbor cd constructed additional small-
boat facilities. A serious wave
problem exists & an additional

breakwater is proposed for con-
struction.

7. Duluth-Superior, 23 Local interests have constructed
Minn. & Wis. Federal small-boat facilities. Provides
commercial harbor c refuge.

8. Amnicon, Middle, & 11 Small-boat facilities do not
Brule Rivers, Wis. a exist. Fuads for authorized

survey study not available.

9. Port Wing, Wis. 17 Facilities considered marginal

Federal small-boat for existing traffic.
harbor

10. Cornucopia, Wis.
Federal small-boat
harbor 36 Facilities considered adequate

for existing traffic.
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TECHNICAL APPENDIX

U.S. HARBOR FACILITIES ON LAKE SUPERIOR

Distance to
next harbor

Harbor or refuge Remarks

11. Bayfield, Wis. 2 Local interests have developed
Federal small-boat additional facilities. Possible
harbor d modifications to correct a

serious wave problem are being
investigated.

12. La Point, Wis. 7 Serves primarily commercial
Federal small-boat fishing & ferry boats. Provides
harbor refuge. Local interests have

developed a small-boat harbor.

13. Washburn, Wis. a 8 Limited facilities are available

for small boats.

14. Ashland, Wis. 28 Provides refuge but small-boat
Federal commercial facilities are inadequate. Sec.
harbor a 107 detailed project study has

been suspended at the request of
the local sponsor.

15. Saxon Harbor Facilities are considered mar-
Saxon, Wis. ginal for existing traffic.
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TECHNICAL APPENDIX

U.S. HARBOR FACILITIES ON LAKE SUPERIOR

Harbor Remarks

1. Little Girls Point,
Mich. a Limited facilities available. Local

interests have requested an investi-
gation to determine feasibility for
constructing a harbor.

2. Black River, Mich. Facilities are considered marginal.
Federal small-boat
harbor

3. Ontonagon, Mich. c Provides refuge. A small-boat marina
Federal commercial marina is under construction.
harbor

4. Misery River, Mich. a No facilities available. Survey
study for small-boat harbor is
currently inactive.

5. Keweenaw Waterway, Provides refuge. Facilities for
Mich. Upper Entry- Small boats have not been provided.
Federal commercial
harbor d

6. Eagle Harvor, Mich. c Facilities considered adequate al-
Federal small-boat though a surge problem exists with-
harbor in the harbor. Michigan Waterways

Comm. has provided facilities.

7. Copper Harbor, Mich. Michigan Waterways 'omm. has pro-
Non-Federal small- vided small-boat facilities.
boat harbor

8. Lac La Belle, Mich. Facilities considered adequate for
Federal small-boat existing traffic.
harbor

9. Grand Traverse, Mich. d Serves primarily commercial fishing

Federal small-boat boats. Facilities considered inade-
harbor quate for recreational craft.

10. Keweenal Waterway, Provides refuge. Limited small boat
Mich. facilities have been provided.
(Portage Entry)
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TECHNICAL APPENDIX

U.S. HARBOR FACILITIES ON LAKE SUPERIOR

Harbor Remarks

11. L'Anse, Mich. a Some facilities are provided.

12. Huron Bay, Mich. a Provides refuge. Limited private
Natural harbor development.

13. Big Bay, Mich. Facilities considered adequate for
Federal small-boat existing traffic.
harbor

14. Presque Isle, Mich. Provides refuge. A small-boat marina
Federal commercial has been constructed by local interest.
harbor

15. Marquette, Mich. c Provides refuge. Limited small-boat
Federal commercial facilities available.
harbor

16. Au Train, Michigan a No facilities available. A survey
study has been authorized but not
funded.

17. Munising Harbor a,d Ruins of old commercial docks. Several
L No Federal Project. small private docks municipal launch-

ing ramp. Small public dock. Addition-
al berthing & docking facilities need-
ed. Needs breakwater protection.

18. Grand Marais Harbor c,d Part of harbor endangered by deterior-
Federal project ation of pile dike. Expansion of dock-
depth - 18 feet. ing & launching facilities needed.

19. Little Lake Harbor c Harbor entrance shoals rapidly. Harbor
Federal project facilities are adequate.
depth - 12 feet.

20. White fish Bay Harbor d Needs new dock and launching fa-
cilities.

21. Tahquamenon River New harbor site. Channel dredging
(Mouth) ad and piers required. Local inter-

ests would furnish dock and launching
sites.
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TECHNICAL APPENDIX

U.S. HARBOR FACILITIES ON LAKE SUPERIOR

Harbor Remarks

22. Brimley (Waiska River) Natural harbor at mouth of river.
a,d Federal Government has performed

emergency dredging. Need addition-
al channel dredging, breakwater pro-
tection & docking & launching facili-
ties. Study has been authorized, but

not initiated.

23. Sault Ste. Marie Small harbor constructed by city
(St. Marys River) downstream of locks; study has been

authorized, but not initiated.

d
Sites which sould be studied in the interest of refuge or basing small
boats.

b Harbor where construction of authorized improvements, not yet initiated,

should be undertaken in the interest of small boats.

C Constructed harbors which warrant further study to determine advisability

of further improvement of general navigation facilities in the interest
of small boats.

d Harbors where improvements by local interests are needed for small

boating.
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AUTHORIZATION FOR RECREATION DEVELOPMENT AT WATER RESOURCE PROJECTS

In Section 4 of the Flood Control Act of 1944, Congress authorized
the Chief of Engineers "...to construct, maintain, and operate
public park and recreation facilities at reservoirs under the control
of the Secretary of the Army..." The Flood Control Act .of 1962
broadens the authorities (established by the 1944 Act) to be applicable
to all water resource projects.

In 1959 and 1962, Corps policy was established by the Chief of
Engineers which requires recreation development to be considered at
every Corps water resource project. Corps policies also state that
the objective of Corps recreation resource activities is to insure
continued public enjoyment and maximum sustained use of lands, waters,
forests and associated recreational resources, consistent with their
carrying capacity and their aesthetic and biological values. Corps
policy which applies to these proposed recreation developments
(ER 1120-2-404) requires that a non-Federal entity must provide all
required lands and assume responsibility for 50 percent of the cost
of development and operate, maintain, and replace facilities of that
development. The recreation development would be on the lands required
for the harbor of refuge project.

EXHIBIT 16 A-28
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July 1, 1976

Parks and Recreation Grants Section
Room 15, Capitol Square Building
St. Paul, MN 55101

Gentlemen:

We enclose herewith on behalf of the Town of Schroeder, Cook County,
Minnesota, the Preliminary Application for LAWCON and LCMR Grants,
said grants to be used for acquisition of necessary lands to support the
Harbor of Refuge to be built by the U.S. Army Corps of Engineers at
Schroeder, Minnesota.

We also enclose herewith the required topographic maps and a copy of
the latest developmental plan which is being designed by the personnel
at the Corps of Engineers.

Copies of this material have also been forwarded to the Arrowhead
Regional Development Commission, 200 Arrowhead Place, 211 West 2nd
Street, Duluth, Minnesota, pursuant to the instructions contained in
your LAWCON packet.

It is the intent of the Town of Schroeder to take all steps necessary,
including personal appearance by representatives of the Town at your
meetings in the fall of 1976, to qualify for the grants making it
possible to acquire lands supporting the Harbor of Refuge.

If you have any questions, please feel free to contact this writer by
te lephone so that the preliminary application of the To4n of Schroede-
will be deemed to have been submitted timely.

Thank you,

Robert Silver
Chairman, Town Board
Town of Schroeder
Cook County, Minnesota

Encl.

A-29
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June 25, 1976

Department of the Army Corps of Engineers
St. Paul District
St. Paul, MN 55101

RE: Town of Schroeder
iFarbor of Refuge Project
Letter of Intent - Recreational Complex (Phase II)

Centlomen:

Pursuant to the authority granted by the electors of the Town of
Schroeder in a special meeting called for that purpose, the Town Board,
and the Town of Schroeder, by the undersigned, are authorized to pro-
vide this letter of intent as follows:

Whereas the Town of Schroeder is jointly engaged in a
project to construct a Harbor of Refuge dt or near the
lown of Schroeder as Phase I of a development project,
and whereas contingent upon the said Phase I project
going into effect, the Town Board, as and for Phase II
of said project agrees to and does intend to enter into
a contract with the Department of the Army, Corps of
Engineers, as follows:

1. Alternative III of the proposed project of the U.S.
Army Corps of Engineers to be implemented upon the site
and, at or near the said Harbor of Refuge.

2. Th1e Town of Schroeder will assume at least one-half
of the separable first cost of construction of the recrea-
tion facilities and site preparation;

3. The Town of Schroeder will assume all cost and full
responsibility for the operation, maintenance, replacement,
and management of the said recreation areas and facilities.

4. Assuming that a mutually acceptable plan is developed
and approved, the Town of Schroeder intends to enter into a
forrmal contract to operate, maintain, replace, and cost-
share the said development facilities;

5. The Town of Schroeder has the capability of doing the
above;

6. The approximate cost of development, understanding
that they are preliminary and subject to modification, is
$65,000.00;
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7. The Town of Schroeder intends to make repayment of
the non-federal share of the development costs by
payment in cash during the construction periods;
through provision of lands or facilities for the project;
by replacement, with interest, on the unpaid balance at
a rate comparable to that for other interest-bearing
functions of the said projects, by obtaining funds for
development projects from the State of Minnesota through
the LAWCON Projects of the Minnesota State Planning
Agency, Office of Local and Urban Affairs, or by a
combination of these;

.1 8. The Town of Schroeder understands that Alternative
III as presented and accepted by the Town Board includes:

(a) Provisions for a concrete boat launch

facility, and graveled parking lot;

(b) Blacktopping of access road or roads;

(c) A picnic area, of minimum size, located
adjacent to the parking lot facility;

(d) Sanitary facilities to be constructed in
accordance with the plans of the U.S. Corps of
Engineers;

(e) Construction of a permanent docking facility.

This letter shall constitute a letter of intent only and shall not be
deemed to be binding upon the Town of Schroeder or the undersigned,
and is contingent upon the development of Phase I of said project, and
upon finalization of plans for said Phase II of the project herein
contained.

Respectfully submitted,

TOWN OF SCHROEDER

B y : 0 "

and________________________
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PRELIMINARY APPLICATION FOR LAWCON IND LCMR GRANTS

1. Application for Land and Water Conservation Fund and/or LCMR
grants for FY1977. Application to be submitted to the State Planning
Agency on July 8, 1976.

2. The applying unit of government is the Town of Schroeder, Cook
County, Minnesota, 55613.

3. The person responsible for application is Robert Silver,
Chairman, Town Board, Schroeder, Minnesota, telephone 218-663-7210.

4. The name of the project is Lake Superior Harbor of Refuge.

5. The type of project is acquisition of support lands to the
Harbor of Refuge.

6. The proposed use of the area to be azcjiired is to permit
access to the Harbor of Refuge, which access and other ancillary use of
the land are required by the U.S. Army Corps of Engineers in its design
of the Harbor of Refuge.

7. The estimated cost and acreage of the support lands which are
to be acquired is approximately $200,000.00. The Town of Schroeder
must acquire, in fee simple, title to approximately 600 feet of Lake
Superior lakefront lands and an easement required by the U.S. Army
Corps of Engineers on an additional 400 feet of Lake Superior lakefront.
In addition to those lands which will be fronting the Harbor of Refuge,
the Town must also acquire, in fee simple, title to an additional
parcel of land of approximately 1/4 acre which will provide land access
to the east breakwater which will form a portion of the Harbor, and an
easement to a service road to permit service of the east breakwater.

8. Attached hereto and made a part of this preliminary application
is a copy of the Schroeder Quadrangle Map showing the location of the
proposed Harbor of Refuge and lands to be acquired.

9. Attached hereto and made a part of this preliminary application
is a copy of the latest design plan put forth by the U.S. Army Corps of
Engineers showing the location of the breakwaters and the use of the
land to be acquired for the project.

10. At present the Town of Schroeder is considering the development
of the Harbor of Refuge to be its sole project over the next five
years. No other park or recreation projects are under consideration at
this time.

11. The Town of Schroeder, Harbor of Refuge should be a high
priority regional development for the North Shore of Lake Superior. At
present, there are no safe harbors for small boats between Grand Marais,
Minnesota, and Knife River, Minnesota. This distance, approximately
110 miles of the North Shore of Lake Superior contains three industrial
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bors, Two Harbors, Minnesota, Silver Bay, Minnesota, and Taconite
Harbor, Minnesota, all three of which are primarily industrial harbors
used by the iron ore industry. The U.S. Army Corps of Engineers is
seeking to alleviate the lack of safe harbors for small boats by constructior
of two Harbors of Refuge, one at Schroeder, Minnesota, and one at
Silver Bay, Minnesota. The site at Schroeder is well-founded in that
it is approximately equi-distant from Grand Marais to Schroeder to
Silver Bay to Knife River, thus providing Harbors of Refuge for the
increasing volume of small boat usage on Lake Superior. This is truly
a regional development in that its use will be spread to persons primarily
outside of the immediate Schroeder, Minnesota area.

12. The Town Board of the Town of Schroeder has allocated $33,000.00
_om its general fund as its contributive share to construction of the
Harbor of Refuge breakwaters and harbor improvement. In addition, the
Town of Schroeder has in its general fund adequate funds to satisfy the
either LAWSON or LCMR requirements of local governmental unit pro rata
proportional funding.
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MAYOR COUNCILMEN

LCITY OF SILVER- DoA.Y .N KIND

ALVIN C Gr~oONICK

CLERK SILVER BAY. MINNESOTA 55614 HAOL V THO.P5O..

EDWARD J.. AIIOLA MARVIN L. STEIN AC
t

May 19, 1976

Col. Forrest T. Gay

United States Army

Corps of Engineers

St. Paul District

1135 U.S. Post Office & Custom House

St. Paul, Minnesota 55101

Dear Col. Gay:

The City of Silver Bay is interested in recreation plans in connection with

the development of the proposed Harbor of Refuge at Silver Bay.

The main projects of interest are as follows:

1. Toilet facilities

2. Access road

3. Parking lot

4. Boat launching ramp and docking facilities

5. Lighting of parking area and launching area

6. Refueling facilities

7. Sanitary disposal holding tanks

8. Shelter for inclement weather

9. Picnic area

The city council would greatly appreciate any assistance by the Corps of

Engineers in the planning and obtaining of funds or grants for the above

listed projects.

Thank you.

Very truly yours,

Melvin W. Koepke, Mayor

MKW/caj

cc: Mr. Edward L. McNally
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RESOLUTION

AUTHORIZING LETTER OF INTENT FOR SUPPORT FACILITIES FOR HARLOR OF REFUGE

WHEREAS, the City of Silver Bay has heretofore authorized participation

witk the Corps of Engineers in providing for a Harbor of Refuge at Silver Bay,

Minnesota, and,

WHEREAS, the Corps of Engineers have Submitted a proposal designated

as Alternate No. 2 on the drawing on file with the City Clerk for Support

Facilities for tht Harbor of Refuge at an estimated cost of $99,000.00

requiring 50% local participation, and

WHEREAS, such Support Facilities would be desireable and increase

the utility of the Harbor of Refuge and is to the beat interest of the

public.

BE IT RESOLVED, the City Council of Silver Bay indicates the desire

and intent of the City of Silver Bay to participate in the Proposed Alternate

#2 for the Harbor of Refuge at Silver Bay, Minnesota, provided the City has

funds available or can provide for funding from other sources prior to the time

any Contract for Construction is authorized.

BE IT FURTHER RESOLVED, that the Mayor be authorized and directed

to submit a Letter of Intent to the United States Corps of Erngineers

incorporating the terms of this Resolution.

Adopted this 7th day of June , 1976.

Mdlvin W. Koepke; Mayfr

ATTEST:

Edward J. Ardla, City Clerk

CERTIFICATION

I do hereby certify that I have compared the foregoing
resolution with the original filed in my office the 7th day of
June 1976 and that tho same is a true and exact copy of the whole

thereof.

Eward J. Arola, City clerk

SEAL
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.IAYorI SILVERLC EN
U. i .KIPECITY OF SIV R BAY PROuguyW.WN

ALVIN C. GROON-.:K
CLERKI SILVER BAY. MINNESOTA 55614 I4AHOLO P. THOMPSON

IEDWAI1O J. AROLA MARVIM L TEINUACH

June 8, 19-6

Edward L. McNally
U. S. Army, Corps of Enrgineers.
St. Paul District
U35 u. s. P. 0. & Custom House
St. Paul, IMir.nesota,. 55101

Dear Mr. McNally:

Attached please find resolation incorporating the
letter of int-ent correrning the Silver Bay Harbor of Refuge,
as requested by the Corp of Engineers. If anything furthur
is required please let me know.

Very truly yours,

CITY OF SILVER BAY

Mell f ope mya

!IqK/eja
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RESOLUTION

AUTHORIZING LETTER OF ITE.nT FOR SUPPORT FACILITIES FOR HARPSOR OF REFUGE

WHEREAS, the City of Silver Bay has heretofore authorized participation

with the Corps of Engineers in providing for a Harbor of Refuge at Silver Bay,

Minnesota, and,

WHEREAS, the Corps of Engineers have submitted a proposal designated

as Alternate No. 2 on the drawing on file with the City Clerk for Support

Facilities for the Harbor of Refuge at an estimated cost of $99,000.00

requiring 50 local participation, and

WHEREAS, such Support Facilities would be desireable and increase

the utility of the Harbor of Refuge and is to the best interest of the

public.

BE IT RESOLVED, the City Council of Silver Bay indicates the desire

and intent of the City of Silver Bay to participate in the Proposed Alternate

#2 for the Harbor of Refuge at Silver Bay, Minnesota, provided the City has

funds available or can provide for funding from other sources prior to the time

any Contract for Construction is authorized.

BE IT FURTHER RESOLVED, that the Mayor be authorized and directed

to submit a Letter of Intent to the United States Corps of Engineers

incorporating the terms of this Resolution.

Adopted this 7th day of June , 1976.

•vinW. Koepke; Mayer

ATTEST:

Edward J. Arda, City Clerk

CERTIFTCATI ON

I do hereby certify that I have compared the foregoing
resolution with the oritinal filed in my office the 7th day of
June 1976 and that the same is a true and exact copy of the whole
thereof.

FAard J. Aroc City ¢'Ter-

SEAL
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SANITARY ENGINEERING LABORATORIES, INC.

OSEVLLE 2982 N Cleveland Ave. Roseville. Mn. 55113 (812) 636-7173 6
Sediment Analysis Data -Silver Bayit

REPORT OF LABORATORY ANALYSIS
(Methodologies EPA approved)

02/2c,/7h 17:?7

CLIENT: I)epartment of the Army CLTENT NO: 1700
St. Paul Dist., Carps of Engr.

1210 U.S. P.O. & Custom Ilouse
4t. Paul, W11 55101
C. gonasera

SA"PLE TYPES: BOTTON SFEI)IMFNT SAMPLE(S) COLLECTED BY: CLIENT.

DATE COLLIFCTEI): 10/16/75 DATE RECEIVED: 01/06/76

RATCMi N': 15 LAR NO: 43 44 45 46 47 4R

SAM1PLE SITE: 75-1M 75-2M 75-3M 75-3M 75-4!i 7 5- 5'
5-lP 5-iP S-1P S-2P IP S-113

ANALYSIS:

COD, Chemical Oxren Demand, 5141 6925 6180 3388 6235 4126

dry weight, ng/19-
Total Solids, % 89.0 87.1 77.4 89.7 83.4 85.7
Total Volatile Solids, % 1.6 2.2 1.q 1.7 2.2 2.5
Fjeldahl Nitroven, 133 213 250 211 22q 124

dry weight, trg/i- as N
Total Phosphorus, 588 455 402 458 378 351

dry weight, n/ as P

Oi1, dry wie1-'ht, rr;/Ir, 749 704 775 647 152 78
Polychlorinated giphenyl. (PCBI), 0.023 <0.005 <0.005 <0.005 0.022 <0.'1U05

dry weight, nrg/Iq
Lindane, dry weibt, twr/i. <1.0 (1.0 <1.0 <1.0 <1.0 <1 .0
Heptachior,'dry weight, WI~/1 <1.0 <1.0 <1.0 (1.0 <1.0 <1.0
'teptaclilor Enoxide, dry wetght, tz'/i, <1.0 <1.0 <1.0 (1.0 <1.0 <1.0
Dieldrli, dry wetght, qqg/Iq <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

p.0' 117, dry weL4ght, tr,/Iw, <1.0 <1.0 <1.0 <1.0 <1.0 0<1)
p,p' PTE, dry weigpht, uw/ks, <1.0 <1.0 (1.0 <1.0 <1.0 <1.0

Chlordane. dry weight, trl,/q <1.0 <1.0 (1.0 <1.0 <1.0) <1 .0
Aidriri, rfry weight, trs3/kg <1.0 01.0 <1.0) <1.0 <1.0 <1.0
Cadmiurm, dry weight, mgw/iq as Cd 0.73 0.69 0.58 0.55 0.66 0.64
Total Chrortli, dry weight, wr,/17, as Cr 19 19 14 18 16 20

l~ead, dry wt-ight, Mr/1% a-, Pb 10 10 7.7 9.4 10 10
Zinc, dry wel,'ht, ngw/k-_ as 7n 54 61 45 48 43 49
Copper, dry weight, rgrg/ as Cu 38 42 41 38 37 36
Nickel, dry weight, r,/lIg as Ni 47 40 36 34 38 - 36
Arsenic, dry we.ight, vr;/lg as As <2.8 <2.8 <3.2 <2.8 <3.0 <2.9
l4ercury (Rottori Deposi ts), ngIg as hg 0.026 0.097 0.032 0.018 0.030 0.028

Toxaphene, dry weloght, tr,/)'g <1.0 (1.0 <1.0 <1.0 <1.0 <1.0
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' United States Department of the Interior
FISH AND WILDLIFE SERVICE IN REPLY RW tO:

I ed-r-il 14.'dwg, Fort Snelling LWR
f in Cities Minnesota 55111

Colonel Forrest T. Gay

District Engineer
U.S. Army Engineer District

St. Paul
1210 U.S. Post Office & Custom House
St. Paul, Minnesota 55101

Dear Colonel Gay:

This is in response to your March 25, 1976 letter requesting our comments
on the proposed Lutsen (Schroeder) Harbor of Refuge relocated east of the
Cross River.

We have inspected the proposed sight as outlined in your letter. Develop-
ment of this harbor is not expected to have significant adverse impacts on
fish and wildlife resources. We concur with the current plans indicating
construction of rubblemound breakwaters, and excavation without blasting.

It is our understanding from a recent telephone conversation with John
Forsberg of your Design Branch, that you presently intend to conduct onland
disposal of materials dredged from the harbor. The possible disposal area
outlined in the Detail Project Plan Map appears to be an acceptable site
as we anticipate minimal adverse impact on the wildlife resources in this
area.

As yet, the Environmental Protection Agency (EPA) has not classified the
pollutional status of the proposed harbor area. As we indicated in our
letter to you of February 20, 1975, we are opposed to the alternative of
open-lake disposal of bottom sediments from the harbor until it is classi-
fied by EPA and agreeable disposal methods are determined. We would not
object to using fill consisting of rocks and small boulders for lakeshore
stabilization if the material to be used is classified by EPA as nonpolluted.
We would appreciate the opportunity to comment on any changes or develop-
ments regarding the disposal method or disposal location of materials
dredged from the proposed harbor site.

Sincerely yours,

cc: U.S. EPA, Chicago Lot .sintant flciona1 DireotoW
Minnesota DNR

40-UT'04,
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MINNESOTA HISTOPIC/\L SOCIETY

~i II ~690 Cvddr S',cf'L, S.t. Paul, Minnebot. 55701 *6?2.:'9:-?;47

1 March 1977

Mr. Robert F. Post
Chief, Environmental Resources Branch
Engineering Division
DEPARTMENT OF TiHE ARMY
St. Paul District, Corps of Engineers
1135 U.S. Post Office and Custom House
St. Paul, Minnesota 55101

Dear Mr. Post:

RE: NCSED-ER
Lutsen-Beaver Bay Harbor of Refuge
Vermillion River Flood Control

I have read both reports, and find both to be competent, professional
efforts. The reconaiesance and assessment procedures described in
the reports should have been entirely adequate to identify any
cultural resources on or near the surface. The fact that archaeo-
logical resources were found at buth Lutsen and at Hastings indicate
that the procedures were adequate.

I would like to add two comments. Neither report adequately
identifies the areas that were surveyed. While exact legal descrip-
tions of areas surveyed are sometimes difficulc to determine,
written legal descripcicns; to the nearcct quarter -ection would be
useful. Likewise, a delineati6n of the survey areas on the appro-
priate 15 or 7.5 Minute USGS topographic quadrangles would help.

Secondly, the observaticn that deeply buried archaeological materials
may occur in the Vermillion River floodplain is wcll taken. The
Corps might well consider getting an opinion from a geologist before
investing in a costly program of deep testiug, however. A geologist
might be able to Aetermine the age of the gravel cemposing the
floodplain. Th s infornm'tion may be of critical significance ii
determining t need for further testing1 .

EXHIBIT 21
A-41



Mr. Robert Post 2 1 March 1977

Thank you for forwarding these reports to me and for your continued
cooperation in preserving our cultural resources.

Sincerely,

~ssell W. Fridley
State Historic Preservation Officer

RWF/fr

EIS C665

EXHIBIT 21
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United States Department of the Interior
< ,NATIONAl. PARK SERVi(E

01 F(.E 1 ARI I (l.) O(Y AND 1151 0IR0C P'RELRI( IN, ,. , is. ITI .l\(.INi .f)lll O .I(.\l I. I. \'3 CI.S -IE:N\'IP

1978 SOUI If (;.\RRISON - ROO\ 107
I'. H1Y It 1I. i Tf) DENVEk, C(I.OR.\I)O 80227

112219-(R:'IR) 'I 14 FrP 1977

Color.cl Rodiiey F. Cox
D1I;trict En?.ineer
U. S. D)p:ttnent of the Army
Corps of Enginers, St. Paul District
1210 U. S. '. O. and Custom House
St. P:iul, Minnesota 55101

Attention: Mr. Robert F. Post
Chief, Environmental Resources Branch

Dear Colonel Cox:

Thank you for providing us with copies of "Cultural Resources Investigations
Along th. Vermillion River at Hastings, Minnesota", and "Archaeological
Survey and Testing of Project Development Areas for the 1Iarbcrs-of-Refue at

L~uP'cA and Beaver Ray. Minnesota", by G. Joseph Hudak. Per your request of
.ld,|uaury 3!, 19Wi, our start has reviewed the reports for purposes of pro-
vidSnif the following coiients:

We believe Mr. Hudak's efforts at resource identification wcre reasoniably
thoroigh; and the largely negative results of the investigations are support-
abhe. However, we concur in his consideration of the possibility of deeply
hurled remains in the flood plain of the Vermillion River. We believe his
rwcommendatlons for the field checking of any deep excavations warrant
W-C-ious attention.

IlThznk you for providing us with tile reports and the opportunity to coo-ent,
Wt4 look forward to your continued cooperation in historic preservation.

Sincerely yours,

Jack R Rudy

Chief, Interagency
Archeological Services - Denver

EXHIBIT 22
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(JNIVERSII Y OF rINNRK.0 FA Dep;,rlmnI of Anthro1)ofc4w
. Li w;1( criTIL 215 Ibid 1lji

224 CtilCh Stf(ot S E.
Minneopolis. Minnesota 551,55

February 14, 1977

Mr. Robert F. PoSt, Chief
Enviroiim~ental Resources Branch
Engineoring Division
St. Paul District, Corps of Engineers
1135 U.S. Post Office and Custom hous.e
St. Paul, Minnesota 55101

Dear Bob:

Thank you for~ sending mo copies of the reports by G. Joseph Hudak, Science
Museum of 11,innesota, on the investigations along the Ver:million River ns ,ar
Hasting, flinnesota, and the investigations in the harbors-of-refuge? areas

* at Lutsen and [Beaver Bay, Minnesota.

Both surveys meet what I would consider professional archaeological field
survey standards. I find the reports clear, the recommendations well docu-
mented and the evidence for those recommendations sufficient.

I might note that it would be desireable to require that all future reports
contain an exact quotation of the scope of work under vhich the worlk was
done. Hudalk does this for the Beaver Bay-Lutsen report and eprapihrases the
scope for the Vernillion River report. Doing so enables a reviewer to assess
the quality of the report with more confidence.

Sincerely,

1 in jon -

State A rc h eolo0g is t

EJ dl
cc: Russell Fridley

G. Joseph Hudak

E'H:IfiBr 23
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i " ',DEPARTMENT OF THE ARMY
ST. PAUL DISTRICT. COnPS OF ENGINEERS

.1 f 1135 U. 5 POST OFFICE & CUSTOM HOUSE

ST. PAUL MINNESOTA 55101

REPLY TO

ATTE1TION OF:

NCSED-ER 8 August 1977

Mr. Russell W. Fridley

State Historic Preservation Officer
Minnesota Historical Society

Fort Snelling Branch (Bldg 25)

St. Paul, M1innesota 55111

Dear Mr. Fridley:

The cultural resources survey at Beaver Bay, which was conducted by the
Scicnce Museum of Minnesota, under contract with the St. Paul District,
identified the wreck of the ship Hesper in the habor area. Although

this wreck is not located directly within the project right-of-way, the

dredging and blasting involved in construction of the harbor-of-refu.'L

could have an adverse affect on the remains of the vessel. The informa-

tion obtained by our contractor suggests that the ship remains may have

historical significance and therefore is potentially eligible for inclusion
on the National Register of Historic Places.

In compliance with the National Historic Preservation Act of 1966 and

Executive Oider 11593, we are requesting that you review your available

information regarding the Hesper shipwreck and provide your opinion
regarding its eligibility for inclusion on the National Register of

Historic Places. If the information that you have is not sufficient to

make this determination, please inform us as to what additional information
is required. Also, please advise us of your opinion of the potential

impacts, if any, on the Hesper of blasting to deepen other areas of the

harbor.

We would appreciate your response by 24 August 1977 so we can include
it with revisions to the Final Environmental Impact Statement.

Sincerely,

ROBERT F. POST

Chief, Environmental Resources Branch

Engineering Division

A-45 EXHTBIT 24



MINNESOTA HISTORICAL SOCIETY

September 30, 1977

Mr. Robert Post
Chief, Environmental Resources Branch
Engineering Division
DEPARTMENT OF THE ARMY
St. Paul District, Corps of Engineers
1135 U.S. Post Office and Custom House
St. Paul, Minnesota 55101

Dear Mr. Post: Re: NCSED-ER
Ship Wreck "Hesper" at

Beaver Bay, Minnesota

The project described above has been reviewed pursuant to responsibilities
given the State Historic Preservation Officer by the National Historic

Preservation Act of 1966 and the Procedures of the National Advisory
Council on Historic Preservation (36CRF800).

I have been informed during discussions with archaeologists of my staff
that portions of the "Hesper" have already been covered during construction
of the present breakwater, seriously damaging the integrety of the vessel.

The exposed portions of the ship have little interpretive value. There-
fore, the ship wreck "Hesper" is not eligible to the National Register

of Historic Places.

Sincerely,

Russell W. Fridley .
State Historic Preservation Officer

RWF/jr

EIS 665

EXHIBIT 25
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~ Minnesota Pollution Control Agency
DEC ?!r 1911

Mr. Roger G. Fast, Chief
Engineering Division
U.S. Army Corps of Engineers
1135 U.S. Post Office and Custom House
St. Paul, Minnesota 55101
Attn: NCSED-ER

Dear Mr. Fast:

This is in response to your letter dated November 9, 1977, in which you
request that the Minnesota Pollution Control Agency (MPCA) evaluate the
acceptability of the proposed on-land disposal of dredged material for
the Lutsen (Schroeder) and Beaver Bay (Silver Bay) harbors of refuge.
Based on our review of the information supplied to date we have no
objection to the proposed disposal methods provided that:

1. The dredge material be placed and landscaped to conform with the
general topography of the area.

2. Temporary and permanent erosion protection measures be provided
when necessary to prevent unwanted siltation or return of dredge
material to the lake.

3. The Corps be prepared to take necessary mitigative measures to
prevent lake or groundwater degradation if unforseen water quality
problems arise.

The MPCA approves of on land disposal of dredge spoil and we foresee no
problem with the methods you have proposed. However, the Lake Superior
area is an important State and National resource and every effort must
be made to mitigate the aesthetic and environmental impacts of this
project. We request that you continue to inform us of your plans for
cons Lruction of these harbors and if you have further questions regarding
our position, please contact me or Mr. Louis Flynn (296-7225) of my
staff.

Yours truly, /

n adra S. Galdebri'g
Executive Director

SSG:pa EXHIBIT 26
A-47
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13", $UNITED STATES

ENVIRONMENTAL PROTECTION AGENCY

S REGION 14

SOUTH DEARBORN "

CHICAGO i. ,NO's 4

Mr. Rov, I
Chief, i n Division

U.S. Ar ,t Engint'- rs, St I'A,;

1135 U. ttice and Cu t;t,,m *lu-

St. Pan. a 55101

Dear Mt
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Susan I'. . ,, (:hief
Enviromrz,o ,i Impact Review Staff

Office ,,t r, aI,. l Activities
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